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Ch 52-104-2006"

BBEAEHUE

Hacrosiwwmit Ceon npasun paspabotas B passutne CHull 52-01-2003
«BeToHHBIE H Xee306eTOHHbIE KOHCTPYKUMU. OCHOBHbIE MOIOXEHUS» B3a-
mex Csopa ripasuin CIT 52-104-2006 «CranedrbpobeToHHbIE KOHCTPYKLMH.

C BBegeHueM B eicTBHe HacTosiero CBoxa MpaBuil MPeKpariaeTcs
neicreue CIT 52-104-2006.

CRBOf NpasuIl CONEPXKUT PEKOMEHIALNY N0 IPOEKTUPOBAHUIO CTasE-
PnOPoOGETOHHBIX KOHCTPYKIMI NPOMBILLIEHHBIX M TPaXKIAHCKUX 30aHMI U
COOPYXEHMI N3 TSKEJIOTO MIIM MENKO3EPHIACTOTO GETOHA C TIPeABapUTENb-
HBIM HalnpsbkeHUeMm M 6e3 NpeaBapuTEIbHOIO HaNpsDKeHMs CTepXHEBOMN

apMaTypbl, KOTopble 00eCNeunBaIOT BLINMOJIHEHUE 00s3aTeIbHbIX TpeGoBa-
nuit CHull 52-01-2003.

Pewienue o npumenenun Cpona npasuil NP NPOCKTHPOBaHUM CTa-
J1epUOpPOOGETOHHBIX KOHCTPYKIIMIA KOHKPETHBIX 3MaHUM ¥ COOPYXKEHMIT OT-
HOCHTCS] K KOMIETEHIIMHM 3aKa3uMka o0beKTa WIU NPOEKTHOM OpraHusa-
uuu. B cnyyae npumeneHus Hactosiiero CBOAa IPaBUIT JOJKHBI GbITh Bbl-
ITOJIHCHE! BCC YCTAHOBJICHHBIC B HEM TpCGOBaHVIﬂ.

Hacrosiuwmit Con npaewi cienyer ripumeHsaTs coBMectHo ¢ CIT 52-101-
2003 «beToHHbIE U XeNe300€TOHHbIE KOHCTPYKUMH 0€3 MpeNBapUTeIbHOTO
Hanpsoxkenus: apMatypbl» U CIT 52-102-2004 «ITpensapUTebHO HaMPsDKEH -
Hbl€e Xe1e300e TOHHbIE KOHCTPYKLIAM».

Ennuuubt Gm3an4ecKux BeTMUUH, NpuBedeHHbIe B CBOAE HpPaBul, BbI-
paxeHhbl: cuiibl — B HbtoToHax (H) vnu B knjoHbioToHax (KH); nuHeitHbie
pasMepsl — B MM (IU1s1 CEYEHUI)- WK B M (U151 3JIEMEHTOB WJIM MX YYaCTKOB);
HanpspKEHUs,, CONPOTMBIEHUS, MOJIYM YAPYTOCTH — B Meranackanax (MTIa);
pacnpeaeneHHble Harpy3ku 1 ycwiust — B KH/mM nnn H/mMm.

Csoa npasu pa3paboTtany KaHaMaaTsl TexHuueckux Hayk U.B. Bosi-
KoB, .M. I'a3uH, mu. Hayu. cotp. B.B. babexun (HUWXKDB um. A A. I'Bo3sne-
Ba — nHcTuTyTr OAO «<HUL «CTpOouTenscTBO»).
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CBOJI ITPABUJI 110 MPOEKTNPOBAHUIO U CTPOUTEJIBCTBY

CTAJIE®ONBPOBETOHHBIE KOHCTPYKLIAHN

STEEL FIBRE REINEORCED CONCRETE STRUCTURES DESIGN

1 OBJIACTh IPMMEHEHMUA

Hacroamuit Cson npasun (CIT) pacnpocrpa-
HSIETCSl Ha IIPOEKTHMPOBaHME cTanehuOpoOETOHHbIX
KOHCTPYKLMI 30aHUH U COOPY>XXEHUH Pa3JIMMHOIo
HasHadveHus, npeaycmorpeHHbix CHull 52-01, Bbi-
MOJIHAEMBIX U3 TSDKEJIOr0 MY MENKO3EPHUCTOrO
GCTOHa-ManPIL[]:l KJIaCCOB IO NPOYHOCTH Ha CXKa-
Tue or B20 1o B60, apMupyeMbix cTaibHOM (HHG-
poBoit apmartypoit (pubpoii), B TOM Yyucie B coye-
TaHHUM CO CTaJIbHOM CTEP>XXHEBOM apMaTypoi kiac-
coB A, B 1 K no CHulT 52-01.

ITonoxenusi CBoma mpaBWI PACIIPOCTPAHSIOTCSI
Ha MPOEKTUPOBaHME CTaerOPOOETOHHBIX KOHCTPYK-
Wit 6€3 NpeaBapUTESHLHOIO U C MpeaBapUTENbHBIM
HaTsOKeHHMEM (Ha Ynopbl) CTepXHEBOM apMatypbl M
SKCIUIyaTHPYEMBIX B KJIMMAaTUUECKUX YCIIOBUsAX Poc-
CHH, B Cpelle C HEarpecCUBHOM CTETeHbIO BO3OEN-
CTBHS, TIPY CTATUYECKOM JAEHCTBUM HArpy3Ku.

TIpu npoekTUpoBaHuK cTaneHudpoOETOHHbIX
KOHCTPYKUMWH THAPOTEXHUUYECKUX COOPYXKEHHIA,
MOCTOB, NOKPbITUI1 aBTOMOOUABHBIX JOPOT, a3p0-
JIPOMOB U IPYTUX CMeLUNaNbHbIX COOPYXEHUM cle-
NyeT coOMOnaTh TakKe TpeOOBaHUSA COOTBETCTBY-
IOLUMX HOPM M PEeKOMEHIALMM Ha NMpOoeKTUpOBa-
HUE 3TUX BUAOB KOHCTPYKUMIA U COOPY>KEHUM,

Pekomenpauuu CIT pacnpocrpaHsiiorcsa Ha
NPOEKTUpOBaHUE CTANeHUOPOOETOHHBIX KOHCTPYK-
Ui, apMUpyeMbIX CTanbHOM GUbPOii, yKazaHHOM
B noapaszgene 5.2 Hacrosiiero CIT u Bhinyckae-
MOM MO TEXHUYECKUM YCIOBUAM, NPUBEACHHBIM B
npuiaoxeHun B.

2 HOPMATUBHBIE CCbUIKHA

B nactosweM Caoae nNpaBuil UCMONb30BAHDI
CCbIJIKM Ha CNEAYIOlINE OCHOBHLIE HOPMATHBHbLIE
JOKYMEHTD!:

CHull 52-01-2003 BeroHHbIe M Xene300eTOH-
Hble KOHCTPYKUUU, OCHOBHBIE MONOXEHUSA

CIT 52-101-2003 betoHHble M XeNne300eTOoH-
Hble KOHCTPYKLMU G€3 MpeaBapHUTEIbHOr0 Hanps-
KEHHUSI apMaTypbl

CIT 52-102-2004 [MpenBapuTeabHO HaNpPSDKEH-
Hble XKeNe306eTOHHbIE KOHCTPYKUHHU

Hama eeedenus 2006—09—01

TOCT 13015—2003 Uznenust xene306eTOHHbIE
U OeTOHHbIE IS CTpOMTENbCcTBA. O0LMe TEXHHU-
yeckue TpeboBaHua. IIpaBuia npueMKu, Mapku-
POBKM, TPAaHCTIOPTUPOBAHUS M XpaHEHMS

TOCT 27751—88 HapexHOoCTb CTPOUTENbHBIX
KOHCTPYKLIMH M OCHOBaHMH. OCHOBHbIE MOJIOXEe-
HHUs TI0 pacueTy.

Ilpyrue HOpMaTUBHbIE U pPEeKOMEHIATeNbHbIe
MOKYMEHTbI, CChIJIKU HA KOTOPbIE MCMOb30BAHDI
B Hactoduem CIT, npuBeneHsl B mpuioxesnu B.

3 TEPMHWHBI 11 OIIPEAEJIEHUA

B Hacrosiuiem CBosie npaBui UCIOB30BAHbI OC-
HOBHbIE TEpMHHBI 1 onpenenenus no CHull 52-01,
CIT 52-101, CIT 52-102 u apyruM HOpMaTHUBHbIM
YN TEXHWYECKUM AOKYMEHTaM, Ha KOTOpbie MMe-
JOTCSI CCLIIKM B TEKCTE, a TAKXKE NMPUBEACHHbIE B
NPUAOXKEHUM A.

4 OBIIIME YKA3AHUA
4.1 OCHOBHBIE ITOJIOKEHHSA

4.1.1 CranedubpobeToH SBASIETCS Pa3HOBULL-
HOCTbIO AUCIIEPCHO-aPMUPOBAHHOIO XKE1e300eT0-
Ha (CHulI 52-01, npunoxenue B) u usrorasau-
BaeTCsl U3 TSXKENOro WAM MENKO3EPHUCTOro 6eTo-
Ha (6eTOH-MaTpHLia), B KOTOPOM B KauyecTBe ap-
MaTypbl UCMOb3YIOTCS CTallbHbIe GUOPL, AMCTIEP-
CHO ¥ PaBHOMEPHO pachpefc/icHHbIE N0 00beMy
6erona. CoBmecTHas pabota GETOHA U CTAIbHbIX
$ubp obecrnieyunBaeTcs CLETIEHHEM 1O MX MoBep-
XHOCTH, aHKepOBKO# Gubpul B 6eTOHE 3a cueT ee
MEePUOAMYECKOTO NPO IS, KPUBU3HBI B NIPOAOSb-
HOM M JIOTIEPEUHOM HaTpaBICHUSIX, a TAKXKe Ha-
JIMUMEM aHKEePOB Ha KOoHLax ¢uop.

4.1.2 CranedudOpobeTOHHbIE KOHCTPYKLUMH MO
BUIY apMMUPOBAHUSA PACCMATPUBAIOTCS KaK:

¢udpodeToHHBIE — TPU PACUETHOM apMUPO-
BaHUHU TOJBLKO pUbpaMu, paBHOMEPHO pacnpene-
JIEHHBIMM 1O 00BEMY D/1EMEHTA;

KOMOMHUPOBAHHO APMHPOBAHHbIE — IIPU X
pacyeTHOM COBMECTHOM apMHUPOBAHMYU CTANbHbi-
MU HHOPaMK M CTaNIbHOW CTEPXKHEBOK apMATYPONA.
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4.1.3 CranepubpodeTOHHbIE KOHCTPYKLIMU IO/~
XHbBI ObITh 00ECTIEYeH bl C TPeOyeMOoi HANEXHOCTHIO
OT BO3HMKHOBEHHUS BCEX BMAOB NPEAETbHbIX COCTOSI-
HUM pacueToM, BLIGOPOM IoKasaTesiel KauecTsa Ma-
TEPUaIOB, Ha3HauYeHUeM Pa3MEpPOB U KOHCTPYMPO-
BaHueM comacHo ykaszanuusm CHulT 52-01 u Ha-
crosinero Csopa npasui. [Ipu 3ToM NODKHBY ObITH
YUTEHbl TEXHONOTMYECKHE TPeOOBAHMS MO U3rOTOB-
JIEHMIO KOHCTPYKUMU, cobnoaeHbl TpeOOBaHUS 110
IKCTUIyaTalMU 3IaHMI U COOPYXEHUH, a TAKKe Tpe-
60BaHUsI 1O 3KOJIOMUM, YCTAHABIMBAEMbIE COOTBET-
CTBYIOUIMMHM HOPMATUBHLIMU JOKYMEHTaMMU.

4.1.4 INpumeHeriue ctaneruOpoOETOHHBIX KOH-
CTPYKLMI B Cpelax c arpecCUBHBLIM BO3ACHCTBUEM
Ha KOHCTPYKIIUK U3 6eToHa U XKene3o00eToHa n0-
MyCcKaeTcsl MPU BbINOJHEHUM TpebOoBaHMil, ycTa-
nosnennbix CHull 2.03.11 u nacrosmmm CIT.

4.1.5 Bri60p KOHCTPYKTMBHbIX PeilieHUil cra-
1epUOPOOETOHHDBIX KOHCTPYKUMIA CIleAyeT MPOU3-
BOAUTb UCXOAS M3 TEXHUKO-IKOHOMUYECKOH Le-
JIeCO00PA3HOCTY NMPUMEHEHHUS TAKUX KOHCTPYKLIW
B KOHKPETHBIX YCJAOBMAX CTPOUTENILCTBA C YUETOM
MAaKCUMaJILHOTO CHMXXEHUS UX MaTepuano-, Tpy-
JO-, IHEPrOEMKOCTH U CTOUMOCTH, C YYETOM IO-
BbILEHMST JOJITOBEYHOCTH U YBEIMUYEHUST MEXpe-
MOHTHOTO pecypca KOHCTPYKLIHIA.

4.1.6 CranednbpobeToH peKOMEHIYETCs TIpU-
MEHSTD JIJISi UBTOTOBJIEHUS] KOHCTPYKLMIA, B KOTO-
prix Haubonee 3hbHeKTUBHO MOTYT OBITH UCTONb-
30BAHDLI CJICAYIOLIME CIO TEXHMYECKHE TIPeUMYIiie-
CTBA IO CPABHEHUIO C TPATULIMOHHBLIM OETOHOM U
Kene300eTOHOM:

- MOBbLILIEHHBIE TPEUIMHOCTOHKOCTD, YAapHas
NPOYHOCTDb, BA3KOCTH PAa3pyllieHHs], U3HOCOCTOM-
KOCTL, MOPO30OCTOIKOCTb, COMPOTHBICHHE KaBM-
Tauuu,

- TIOHUXEHHbIE YCANKa U MON3YYECTh;

- BO3MOXHOCTb MCMOJIL30BAHUS TEXHONOTHYEC-
Ku Goniee 3 PeKTUBHBIX KOHCTPYKTUBHBIX pelie-
HMI1, YeM NpU TPATULIMOHHOM CTEPXXHEBOM apMH-
POBAHWH, HaNIpUMeEP TOHKOCTEHHbIX KOHCTPYKLIM,
KOHCTPYKLUI 6€3 CTep)KHEBOW pacrpenenuTeibHOM,
KOCBEHHOI WM NOMEPEeUHOI apMaTyphbl;

- MOHUKEHHbIC TPYA03aTPaThl HA APMATYPHBIC
paboThi;

- NOBLIWEHUE CTENEHNU MEXAaHU3ALMMU U ABTO-
MaTU3alMK NMPOU3BOACTBA KOHCTPYKLMIA, Hanpu-
Mep B COOPHbIX TOHKOCTEHHbIX 060JI0UKaX, CKIaf-~
Kax, peOpUCTbIX MNAUTAX NOKPLITUIL U MEpexpbl-
THii, COOPHBIX KONOHHAX, Gankax, MOHOAMTHBLIX
IHUILAX M CTEHAaX EMKOCTHbIX COODPYXEHHUMH, no-
POXHBIX U a3POAPOMHBIX MOKPLITUAX; MOHOJIUT-
HBIX MIMTaX OCHOBAHMS 110Ja NPOMbILLIEHHBIX H
OOUIECTBEHHbLIX 3MaHUMN;

- BO3MOXHOCTb MPUMEHEHUsI HOBLIX, Oonee
NPOU3BOAMTENBHBLIX MPUEMOB (DOPMOBAHMS APMU-
POBAHHBLIX KOHCTPYKUM, HAIIPUMEP TOPKPETUPO-
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BaHWe, Norud cpexeoT(GOPMOBAHHbLIX JTUCTOBBIX
U3JENUHI, PONMKOBOE NpeccoBaHue u Ap.

4.1.7 I'pu BbIOOPE KOHCTPYKTHUBHBIX PELLCHMIHA
craneOpOoOETOHHBIX KOHCTPYKUMI CleayeT yuu-
TbIBATh METOb! UX UTOTOBJIEHMS], MOHTAXA Y YCJIO-
Bus akcnayaraunu. Dopmy 1 pazMepbl ceyeHuiit ane-
MEHTOB CJICAyeT NPUHKUMAThL BCXONs U3 Haubonee
TMOJTHOTO yyeTa CBOMCTB CTanehnOpoOeToOHa, BO3MOX-
HOCTH 33aBOACKOrO MEXaHW3MPOBAHHOIO U aBTOMa-
THU3UPOBAHHOIO U3TOTOBNEHHS, YIOOCTBA TPAHCIOP-
TUPOBAHHS U MOHTAXa JIEMEHTOB M KOHCTPYKLIMIA.

4.1.8 CranednOpoOeTOHHBIE KOHCTPYKIMH MO-
YT U3rOTaBJIMBATLCH PAa3IMUYHbIMU TEXHOJIOTHYEC-
KUMKW [IPUEMAMU: TIPEABAPUTENLHBLIM IPUTOTOBJIE-
HHEM CMECH B 3aBOJICKMX YCJIOBUSIX MM B OETOHO-
CMECUTENIAX Ha CTPOMTENILHOM OOBEKTE, YIIIOTHE-
HUEM C NOMOILLI0 BUOPUPORBAHUS U BAKYYMUPOBA-
HUS1, POIMKOBLIM (hOPMOBAHUEM W NPECCOBAHUEM,
TOPKPETUPOBAHUEM M LIEHTPUDYTHPOBAHUEM.

4.1.9 I'lpn npoexkTupoBaHun cranedunodopobde-
TOHHBIX KOHCTPYKLMII Cle/lyeT PYKOBOICTBOBATh-
Csl OOLIMMHU NMOJOXKEHUSIMM M CODJIIONATL pacyeT-
Hble Tpebosanmus CHull 52-01, CHuIl 2.03.11 u
Hacrosauwero CI1.

4.1.10 Cranedubpoberor 63 KOMOMHUPOBAH-
Horo apmuposanus (pubpobeton, cm. n. 4.1.2)
PEKOMEHAYETCA TPUMEHSTh B 3JIEMEHTAX KOHCT-
PYKUHHA:

paboTaloiux NPEeUMYIIECTBEHHO Ha yAApHbIE
Harpy3ku, CMsITHE, UCTUPaHHE, BO3AEHCTBUE Ka-
BUTALIUU;

paboTaIOLIMX MPEHMYLICCTBEHHO Ha CXXATHE MPpH
PacIioNIOXKEHUH TIPOAOIBLHON CXXUMAIOUIEe CUIbI B
TpesieNiax NomnepeyHoro CeYeHns NEMeHTa;

B OCTJILHBIX C/lydastx paboTaloLIMX Ha CxXaThe
TIPU PACHONOXEHUN NPOAOIHHON CXMMAIOLIEN
CUJIBI 33 MpeAeNiaMy MONEPEYHOro CeYeHus dJie-
MEHTA, a TaKXe paboTtalollMX Ha U3rub, Korma ux
pa3pylieHue He MPEeacTaB/IsieT HEMOCPEACTBEHHOM
OMAacHOCTU IS XU3HHU JIOAeH, WCNPABHOCTH U
COXpPAaHHOCTH OOOPYAOBaHUA, T.€. B C/IyHasX 3KO-
HOMMYECKOi OTBETCTBEHHOCTH KOHCTPYKLIMIA NpU
eecoobpa3HoOCTH (pUOPOBOro apMUPOBAHUS.

4.1.11 B KOHCTpYKUMSX M 2€MEHTAX, NOABEp~
XEHHDIX JEHCTBMIO KPYTALUMX MOMEHTOB, PEKO-
MEHAYETCS NPUMEHSITh TOJILKO CTaepuopobEeTOH-
Hble 3/IeMEHTbI ¢ KOMOMHMPOBAHHBLIM apMUPOBA-
HueM (cM. n. 4.1.2).

4.1.12 Pacuer ctanedrbpoOEeTOHHbIX KOHCTPYK-
UMK NO NMpeaeibHbIM COCTOSIHUSIM BbiMOJHSAETCS
Mo aHANOrMM C PACUETOM XKeJIe306CTOHHbIX Y ap-
MOUEMEHTHBLIX KOHCTPYKIMIA C YYETOM PacHETHbIX
XapaKkTepUCTUK cTaneduOpoOeTOHa B COOTBETCTBMU
¢ nonoxeHnamu pasnenos 4 — 7 Hacrositero CIT.

[To nokasaTteyisiM NPOYHOCTH 1 BETOHA-MAT-

pHubl NPUHSATBI KJIACChl 6eTOHAa B COOTBETCTBUU
co CHuIT 52-01].



4.1.13 Cratnueckunii pacueT cTanedudpodbeToH-
HbIX KOHCTPYKHMH B BHAE OOONOUEK M CKIALOK
C/IENlYET BBITONHATL KAK TOHKOCTEHHbIX MPOCTPAH-
CTBEHHbIX KOHCTPYKLIMIA.

4.1.14 CranecpnbpobeToOHHbIE KOMOMHUPOBAH-
HO apMMPOBAHHbIE KOHCTPYKLIMU C MPEBAPUTEb-
HbIM HAarnpsDKEHWMEM CTEPXXHEBOM apMmaryphl Ciie-
OYET TPOEeKTUPOBaTh B COOTBETCTBUM C TpeGoBa-
Husimu CHull 52-01, CIT 52-102 u J0NONHUTEAD-
HBbIX YKazaHM#t HacTtoswero CIT.

4.1.15 I'lpu pacuete cranednOpoOETOHHBIX KOH-
CTPYKLM CPeaHIoo MIOTHOCTL cranedubpodero-
Ha JOMYyCKaeTcsi NPUHUMATh PABHOM:

- 2500 xr/m>3 104 TAXKENOro 6eToOHA-MaTPULLbI;

- 2400 xr/M? mis MenkosepHucToro 6eToHa-
MaTpHILbl.

[Ipy HEOOXOAMMOCTHA MOXET NPUHUMATLCS 60-
Jlee TOYHOE 3HauyeHue TUIOTHOCTU cranedubpobe-
TOHa, OTIPENeNaeMoe C YUETOM yKazaHui . 4.1.17
n 5.1.1 nacrosuuero CII.

4.1.16 Conepxxanue dpubposoii apMaTyphl (pac-
xon ¢ubpsl) B eauHuile odbema cranedudpobe-
TOHA ONPEAE]SIETCA PACUETOM B COOTBETCTBHUU C
TpeGoBaHMSIMU K ero GHM3NKO-MeXaHHYECKUM
CBOMCTBaM, Ha3HauyaeMbIM U3 YCIOBUIH MPUMEHE-
HHUs K TpeboBauuii Hactosiuero CIT.

4.1.17 B pabouux uepTexax KOHCTPYKIHH U3
cranednbpobeToHa B ciaydyae HEOOXONMMOCTHU
KpoMe MapKupoBku ¢udpsl 1 ee TpebyeMoro co-
aepxanuda (pacxona ¢ubpn) B 1 M3 cranedunb-
POGETOHHOM CMecH TPUMBOAATCA TpeOOBaHUA K
TEXHONOTUYECKUM NMpUEeMaM HM3roTOBICHMS,
obecneunBaloIMM Tpebyemble CBOWCTBA cTaje-
¢ubpobetoHa.

4.2 OCHOBHBIE PACYETHBIE TPEBOBAHUS

4.2.1 Pacyetnl cranenOpoOGeTOHHBIX KOHCT-
PYKLMH CledyeT NMPOM3BOMUTL B COOTBETCTBUM C
tpeboBanusamu m. 6.1.1 — 6.1.10 CHulIl 52-01 no
NPEACTbHBIM COCTOSHMUSM, BKIIIOYAIOLMM:

- NIpenebHblE COCTOSHUS HePBOl TPYIIb! (IO
[IOJIHOM HENPUTOMHOCTY K SKCIUTyaTalluM BCIEN-
CTBME TMOTEPU Hecyluel CIOCOOGHOCTH);

- NIpefieNibHBIE COCTOSIHMSI BTOPOit rpyIiibt (no
HEMPUTOAHOCTM K HOPMAaJbHOM 3KCTUTyaTalUu
BCJIEICTBUE OBPA30OBAHMS WJIM YPE3MEPHOTO Pac-
KPBITUSI TPELIKH, MOSIBJAEHUS] HEIONMYCTUMBIX Jle-
dhopmauuii 1 ap.).

PacueTb! 110 nipenebHbIM COCTOSIHUSIM TIePBOW
rpynnel, conepxawmecs: B HactosieM CIT, Bkiio-
4alT pacyeTsl MO MPOUYHOCTH, MO NpeaesbHbIM
VCWITUSIM.

PacueTsl o npenenbHbIM COCTOSHUSM BTOPOM
rpynnel, coaepxaiuecs B HacrosiweM CI1, Bio-
YalOT pacyeThl MO PACKPLITUIO TPEIMH U TIO Ae-
dopMaLHUsIM.
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4.2.2 PacueT 110 npeaeabHbIM COCTOSIHUSIM KOH-
CTPYKLMH B LIEJIOM, @ TAKKE OTAC/AbHbLIX €€ 3Jie-
MEHTOB CNIENYET, KaK MPaBUIO, TTPOUSBOAUTD IS
BCEX CTagMit — M3TOTOBJIEHMs, TPAHCIOPTMPOBA-
HMSI, BO3BEAEHUS U SKCIUTyaTalluU; TIPH 3TOM pac-
YETHbIE CXEMBbI JOJXKHbI OTBEYATb MPHUHATHIM KOH-
CTPYKTUBHBIM PELICHUSM.

4.2.3 Pacuetsl craneduOpobETOHHBIX KOHCT-
PYKUMI HEOOXOAMMO, KaK MPaBU/IO, IPOU3BOAUTH
C y4eTOM BO3MOXKHOTO 00pa3oBaHUsl TPELWUMH U He-
ynpyrux aegopmaLimii B 6eToHe M apMaType.

OnpeneneHne yCUInii M gecdhopmauuit ot pas-
JIMUHBIX BO3AEHCTBUIA B KOHCTPYKLMSAX U B 00~
pa3yeMbIX UMY CUCTEMAX 30aHNH Y COOPYXEHHUI
cleayeT MPOU3BOAMTH MO METOAAM CTPOMUTENb-
HOW MEXaHMKM, KaK IpaBUJIO, C YUeTOM (U3U-
YECKOH M TeoMEeTPUYECKON HENWHEHAHOCTH pa-
60Tbl KOHCTPYKLUH.

4.2.4 TIpu npoexrpoaHuu ctanedubpobeToH-
HbIX KOHCTPYKLUMUIA HAOEXHOCTh KOHCTPYKUUNA yC-
TaHABJMBAIOT PACYETOM NyTEM MCTIONBL30BaHMs pac-
YETHBIX 3HAUCHWH HArpy3oK M BO3ACUCTBUIA, pac-
YETHBIX 3HAYECHUI XapaKTepUCTHUK MaTepHanoB,
onpeaensieMbIX C TOMOHIbIO COOTBETCTBYIOILMX Ya-
CTHBIX KOO(hDHLUMEHTOB HANEXHOCTH MO HOPMATHB-
HBIM 3HAYEHMSAM 3TUX XapaKTEPUCTHK C y4eTOM
CTENEHU OTBETCTBEHHOCTH 3JAHHMI U COOPYXEHMIA.

HopMmaTtuBHbie 3HAYE€HUST HATPY30K M BO3AEH-
CTBUM, K03hPUUMEHTOB coueTaHmii, KoahbuLu-
€HTOB HaAeXHOCTU MO Harpyske, KoahdpuuueH-
TOB HAJeXHOCTH IO Ha3HAYEHMIO KOHCTPYKIIHIA,
a TakKe MOoAPA3NeNieHNe Harpy30K Ha MOCTOSTHHbIE
M BpEMEHHbIE (JUTTENIbHbIE ¥ KPAaTKOBPEMEHHbIE)
npuHMMalot cornacHo CHull 2.01.07.

4.2.5 [Ipu pacyere 5neMeHTOB COOPHBIX CTaJle-
$nOpoOdeTOHHBIX KOHCTPYKLMIA HAa BO3ACHCTBHE
YCHJIUI, BOSHUKAIOWUUX MPU WX TOLBEME, TPAHC-
MOPTUPOBAHUM U MOHTaXe, HArpy3Ky OT Macchl
9NIEMEHTOB C/IeAYeT NPUHUMATD ¢ Ko3bduureHTom
IMHAMUYHOCTH, paBHBLIM: 1,60 — mpu TpaHCHIop-
TUpoBaHuu; 1,40 — npu nogbeMe U MoHTaxe. Jlo-
nyckaercs NpuHUMaTh 6ojiece HU3KKHE, 060CHOBAH-
Hble B YCTAHOBJIEHHOM MOpSIKE 3HAYeHUs1 KO-
(GULMEHTOB IMHAMMUYHOCTH, HO He HuXe 1,25.

4.2.6 Tlpu pacuyere no mpoyHocTH cranedud-
POOETOHHLIX 2JIEMEHTOB KOHCTPYKLIUi Ha NeiicTBUe
CKUMaIOLLEH TIPONOJIBbHON CWIbI CNEeNyeT YYMThl-
BaTb CHAyYaWHBLIA SKCLIEHTPHUCUTET €, NMPUHMMae-
MBI} HE MeHee:

1/600 AnuHBI 35eMENTa WU PACCTOSHHS MEXIY
€ro CEYEHUSIMM, 3aKPETNIEHHbIMU OT CMELUEHHUSI;

1/30 BLICOTHI CeyeHMsI;

10 MM.

75l 31€MEHTOR CTATHYECKM HEOIpeaeNUMbIX
KOHCTPYKUMI 3HAaUYEHUE 3KCLEHTPUCUTETa MpOo-
IOJbHOW CWUJbI OTHOCHUTENBHO LEHTPA TSAXECTU
NPMBEJEHHOrO Ce4Y€HMsl €, NPUHUMAIOT PaBHbIM

3
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3HAYEHMIO IKCUEHTPHUCHUTETA, MONYUEHHOTO U3 CTa-
TMUYECKOTO pacyeTa, HO HE MEHee e,.

J1s1 2neMeHTOB CTaTMUYECKH ONpeENeIMMbIX KOH~
CTPYKUMHI SKCUCHTPUCHTET ¢, IPUHUMAIOT PaBHbIM
CYMME€ 3KCUEHTPUCUTETOB — U3 CTATUYECKOIO pac-
YeTa KOHCTPYKIIMER U CIYYARHOTO.

4.2.7 K tpeuwnHocToiikoctn cranedubpode-
TOHHbBIX KOHCTPYKLM I NPENbSBASIOTCA TpeOOBaH S
COOTBETCTBYIOLIMX KAaTErOPU B 3aBUCHUMOCTH OT
YCIOBMMA, B KOTOPbIX OHW paboTaloT, U OT BHUIA
NPUMEHSAECMONR apMaTypbl:

Tad6nuua 4.1

FiepBast Kareropusli — He Jonyckaercst o6pa3o-
BaHUeE TPELUMH;

BTOpas KaTeropusi — A0MYCKAETCsi OrPaHUYEH-
HO€E 110 WIMPHHE, HENPOLOKUTENLHOE U NMPOAOII-
JKUTENbHOE PACKPbITHE TPELIUH.

4.2.8 Kareropuu TpeGOBaHMI K TpPELIMHOC-
TOMKOCTH CTatePUOPOOETOHHLIX KOHCTPYKIIUM B
3aBMCUMOCTH OT YCNOBHUii UX paboThl M BUAA ap-
MaTtyphbl, @ TaKXe BEJWYMHbI MPEAEIbHO LOMyC-
TUMOMW LWIMPHHBI PACKPHITUS TPELUMH MPUBEIEHbI

B Tabs. 4.1.

Kareropuy tpeGoBaHuil K TPELUIMHOCTONKOCTH cTanednbpobeToHHbIX
KOMCTPYKUMIA U NMPENenbHo JONYCTUMAS WUPHHA @, U 4,5, MM, DACKPLITUS
TPELWMH NPH apMHUPOBAHUM
KOMOVMHUPOBAHHOM
Ycenosus paGoThl 21eMCHTOB CO CTEPXHCBOJ
KOHCTPYKLMI CO CTEPXXHEBOI apMaTypoM KJIacCOB CO CTEePXHCBOW
. apMaTypoi KJaccoB AG600(A-IV), apMaTypoii
pubposom A240(A-1), A800 (A-V) KJIACCOB
A300 (A-11), u ot Bp1200 A1000 (AT-VI),
A400 (A-III, A400C), | no Bpl400 (Bp-1D), Bp1500 (Bp-1I)
B500 (Bp-1, B500C) K1400(K-7) n K1500 (K-19)
n K1500 (K-19)
DNEeMCHTEL:
C nosHOCTLIO PACTSIHYTLIM WM YyacThy- | IlepBasi BTopas IepBas IlepBas
HO CXATbIM CCUCHUCM: a,., = 0,05
BOCTIDUHUMAIOLLME JAaBICHHE XMAKO- a5 = 0,03
CTCH WJIM ra3oB, a TaKXKe SKCMIyaTu-
PYEMEIE B TPYHTE HIUXE YPOBHS I'DYH-
TOBBIX BOJ MM NP claboarpeccuBHoi
CTENEHM BO3AEHUCTBUSA Cpeabl Ha OETOH
JKCTUlyaTUPYeMBbIe B OTAIUIMBAacMbIX 3aa- | Bropas Bropas IlepBas Ilepas
HUSAX C OTHOCUTCIBLHOW BJIAKHOCTHIO |4, = 0,05 a,. = 0,1
BHYTPEHHETO BO3yXa MOMCILECHUM BRILE |a,, , = 0,03 4, , = 0,05
75 %, a TAKKE HA OTKPLITOM BO3IYXE U B
HEOTaIIMBACMbBIX 3IAHMSIX B YCNOBUSX
YBIAXHCHHUS aTMOCHEPHLIMU OCAlIKAMM,
a TakXe BKCIUIyaTUpYyeMbie B FPYHTE
BbiLLIC YPOBHS IPYHTOBBIX BOZ,
DKCNAVATUPYEMBIC B OTANAMBacMBIX 31a- | Bropas Bropas Bropas Ilepgas
HMSX € OTHOCHTENLHON BIAXHOCTBIO |a, = 0,07 |a, . = 0,15 a,., = 0,07
BHYTPEHHETO BO3Ayxa nomewenus ot 60 |a,,, = 0,05 |a,, = 0,1 0 = 0,05
[0 75 % Ha OTKPLITOM BO3AYXC K B HEO-
TanninBacMeiX 34aHHNAX npuy HaIN4Yuu 3a-
WKUTbl KOHCTPYKUMIF OT CUCTEMaTUyeC-
KOrO BO3ACHCTBMA arMocdCcpHbiX ocaln-
KOB WM OT BLINAACHMSI KOHAEHCATA
IKCrlyaTMpyeMbIC B OTalIMBaeMbIX 31a- | Bropas Bropas Bropas Bropast
HUAX € OTHOCHTENBHOM BAKHOCTHIO BHYT- |a, , = 0,15 a4, , = 0,2 age = 0,15 ag,, = 0,05
PeHHEro Bo3ayxa nomeuwieHus 1o 60 % wnja, ., =01 |a,, = 0,15 a.,5=0,1 @, = 0,03
NpH OTCYTCTBUH BO3MOXXHOCTH CHCTEMATH -
YECKOTO YBAAKHEHUSI KOHCTPYKLIMM KOH-
JICHCATOM WM aTMocdepHBIMUA OcaiKaMU
* npl’(MCHCIIHC TONMKLKO q)l’leOBOI'O apMHpoBaHl‘lﬂ IIOI'I)’CKaCTCS] npu cricunanbHoOM 0BOCHOBAHMU.




‘5 MATEPHAJIBI
IS CTAJIEOUBPOBETOHHBIX
KOHCTPYKII

5.1 BETOH

ITokasaTem KauyecTsa OeToHa
H X NpUMEHEHMe NPH NPOEKTHPOBAHHU

5.1.1 Ins cranedubpoGeTOHHBIX KOHCTPYK-
LM, TPOEKTUPYEMbBIX B COOTBETCTBHH C Tpebo-
BaHusMH Hactosiulero CII, B KauecTBe GeroHa-
MAaTPHILbI ClIEAYET MPENyCMaTPUBaTh KOHCTPYKLIM-
OHHBbIA TAXeNBIH OETOH CpeaHei TMIOTHOCTH OT
2200 xr/m3 no 2500 xr/M3 BKIIOYHUTENBLHO UM MENI-
KO3CPHUCTLIN OeTOH CpemHel IUIOTHOCTY He Me-
Hee 2200 kr/m3, cootsercrayromme F'OCT 26633.

IpenycMmarpuBaeTcs NpUMEHEHUE MENKo3ep-
HHMCTOTO GeTOHA Ha IUIOTHOM IIeCKe C MOIy/leM
KPYITHOCTHU BbilLie 2, TIOJBEPTHYTOTO €CTECTBEHHO-
My TBEPAEHUIO WIM TEIUIOBON 00pabGoTKe NMpH ar-
MOC(EPHOM JaBICHUU.

5.1.2 OCHOBHBIMM MOKa3aTeaAsIMK KauyecTBa
6eToHa, yCTaHAaBAMBAEMbIMU MPU TPOESKTUPOBA-
HHHU, SBISIOTCS: ‘

K1acc GeTOHA-MaTpHUlIbl MO MPOYHOCTU Ha
cxaTtue B;

KJIACC IO MPOYHOCTH Ha OCEBOE PACTSKEHUE
B, (HasHa4aloT B Ciiyyasx, KOraa 3Ta XapakTepuc-
THMKa MMEET IVIaBeHCTBYIOLlEe 3HaYeHUe U ee KOH-
TPONMPYIOT HA NPOU3BOICTRE);

Mapka no Moposoctoiikocti F (HazHavalot mwis
KOHCTPYKIMiA, MOABEPraeMbix AEHCTBUIO TIONEpe-
MEHHOTO 3aMOpPaXUBAHUS U OTTAMBAHWA);

MapKa no BooOHenpoHuuaeMoctu W (Ha3Ha-
YaloT Wi KOHCTPYKIIMIA, K KOTOPbIM NMPenbsBASIOT
TpeOOBaHMs OrpaHUYEHUST BOMOTIPOHHULIAEMOCTH ).

Knaccel 6eroHa-MaTpuIbl NO MPOYHOCTH Ha
Cxartue B u oceBoe pactsaxeHue B, oTBeyaloT 3Ha-
YEHMIO FapaHTHPOBAHHOI TIPOYHOCTH GETOHA-MAaT-
puibl, MIa, ¢ obecrreyeHHocThIO 0,95,

5.1.3 Ins craneduGpoGeTOHHBIX KOHCTPYKHIMI
CJIENyET TIPEAYCMAaTPUBATL OETOHbI-MATPULIB CliE-
ZAYIOILMX KJIacCOB M MapokK:

KJ1aCCOB MO NPOYHOCTH HA CXaTHe:

B20; B25; B30; B35; B40;

B45; B50; B5S; B60;

KJIACCOB TIO MPOYHOCTH HA OCEBOE PACTAXKEHHE:
BO,8; B,1,2; B,1,6; B2,0;

B2,4; B2,8; B3,2;

MapoK M0 MOPO30CTOMKOCTH:

F50; F75; F100; F150;
F200; F300; F400; F500;

MapOK MO BOAOHENPOHULIAEMOCTH:
W2; W4; W6; W8; W10; W12.
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HonyckaeTcsi npuMeHeHUe GEeTOHA-MaTPHIb]
Gonee BHICOKMX KJIACCOB U MapoOK, MPeIyCMOTPEH-
Hbix CHullI 52-01 npu cooTBeTCTRYIONIEM O60CHO-
BaHUU.

5.1.4 Bo3spacr cranedudbpobeToHa, oTBEya-
IOLMA €ro KJaccy No MPOYHOCTH Ha CXAaTue
(NpoexTHbIN BO3pACT), HA3HAYAIOT NPU NIPOEK-
TUPOBAHUU HUCXOHsl M3 BO3MOXHBIX peasibHbIX
CPOKOB 3arpyXeHus KOHCTPYKIIMit MPOEKTHbI-
MH Harpy3kamu. I'lpy OTCYTCTBMHM 3THX HaHHBIX
Knacc 6eToHa-MaTpHULIbl YCTAHABAUBAIOT B BO3-
pacre 28 cyrT.

3HauyeHue OTIYCKHON NMPOYHOCTU O6eTOHAa-MaT-
pvisl unu craiedubpobeTona B snemeHTax coop-
HbIX KOHCTPYKUMM CIEAYET Ha3HayaTh B COOTBET-
cteuu ¢ 'OCT 13015 u craHmapramMu Ha KOHCT-
PYKUMY KOHKPETHbIX BUIOB.

5.1.5 s cranedubpobeTOHHBIX KOHCTPYKUMMA
PEKOMEHAYeTCsl, KaK ITPaBUIIO, NPYMEHATL 6ETOH-
MaTpMily Kiacca Mo MPOYHOCTH Ha CKATHE HE H1Xe
B20. TlpumeHenune 6eroHa-MaTpuubl 6ojIee HU3-
KOT0 KJacca JOKHO OBITh 000CHOBAHO.

5.1.6 Mapky crane¢dubpodbeToHa 1o MOpPO30-
CTOMKOCTH HA3HayaloT B 3aBUCUMOCTH OT TpeGo-
BaHUMH, NPEABSIBASEMBIX K KOHCTPYKIIUSIM, PEXU-
Ma ¥X SKCIUIyaTauMU U YCIOBUM OKpyXKaiowen
Cpenbl.

JIist HAE3eMHBIX KOHCTPYKHMIA, ITOABEPracMbIX
aTMOC(ECpPHBIM BO3NEIICTBUSIM OKpYXalollel cpe-
IIbl NIPU PACYETHOI OTPULIATESILHOM TeMIIEpPaType
Hapy>XHOTO BO3IYXa B XOJIOAHBI NEPHOI OT MU-
Hyc 5 °C o mMunyc 40 °C, mpuHAMAIOT MapKy Oe-
TOHAa-MaTPULBI MO MOPO3OCTOMKOCTH HE HMXE
F75, a npu pacuerHoii TeMmepaType Hapy>XHOro
BO3yXa Bbillle MMHYC 5 °C B yKa3aHHbIX BbIlLIE KOH-
CTPYKLIMSIX MapKy OeTOHa-MaTpMilbl M0 MOpPO30-
CTOHMXOCTU HE HOPpMUPYIOT.

B ocTanbHBIX CIy4yasix TpebyeMble Mapky 6ero-
Ha-MaTpHIbl 10 MOPO30CTOMKOCTH YCTaHABIUBA-
10T B 3aBUCUMOCTH OT Ha3HAYCHUS] KOHCTPYKI{Ui
U YCJIOBMH OKPYXAaIOLUEH Cpennl COTNAaCHO APYTHM
HOPMATUBHBIM JOKYMEHTAM.

5.1.7 Mapky ctanedubpobeTora 1o BOIOHET -
POHULIAEMOCTH HAa3HAYAIOT B 3aBUCUMOCTH OT Tpe-
00BaHUI, NPEABABISAEMbIX K KOHCTPYKLIMSIM, pe-
XKUMA MX SKCIUIYaTaluu U YCIOBUM OKpPyXarouiei
Cpebl.

JIns Ham3eMHbIX KOHCTPYKIHi, TIOABEprae-
MbiX aTMOC(EpHbLIM BO3XEWCTBUSM TIPU pacyer-
HO#W OTPULATEJILHOI TeMmepaType HapyXHOro
Bo3ayxa Bbiwie MuHyc 40 °C, a Takxe mis Ha-
PYXHBIX CT€H OTarJIMBacMbIX 31aHUI MapKy cTa-
nepndbpobeToHa MO BONOHETIPOHULIAEMOCTH HE
HOPMMUPYIOT.

B octanbHbIX cayyaax TpebyeMbie Mapku cra-
nepnbpobeToHa NO BOIOHENPOHULAEMOCTH YCTa~
HaBJIKBAIOT MO CreLUANBHbIM YKA3aHUSIM.
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HopmMaTuBHbIe ¥ pacyeTHbIe 3HAYEHUS
XapaKTEPUCTHK OeTOHA-MaTpUlIbI

Hopmamuenoie 3nauenus npounocmioix
xapakmepucmux 6emoHa-mampuibl

5.1.8 OcHOBHBIMM NPOYHOCTHBIMH XapaKTePH-
CTUKaMM OETOHa-MaTpULLLI ABISIOTCA HOPMAaTUB-
HbIC 3HAUEHHUSI:

- COMpPOTMBJIEHHS OCEBOMY CXaTHio R, ;

- COMPOTUBJIEHHSI OCEBOMY PACTAXEHMIO R, .

HopmaTtuBHbIE 3HAUEHUSA CONPOTUBNEHUS be-
TOHA-MaTPHilbl OCEBOMY CXATHIO (MpU3MeHHas
MPOYHOCTh) U OCEBOMY PACTSHKEHMIO (IMPU Ha3Ha-
YeHUM KJacca 6eToHa-MaTpHilbl MO NPOYHOCTH Ha
CKaTHe) NMPUHMMAIOT B 3aBUCHMMOCTM OT Kiacca
6eToHa-MaTpHLIbLI MO MPOYHOCTH Ha cxaTue B co-
riaacHo Taba. 5.1.

[Tpu HazHaueHun Kiracca GeTOHa-MATPULLLE IO
NPOYHOCTU Ha OCeBOE pacTaxeHue B, HopmaTus-
Hble 3HAaYeHMsl COTPOTUBJIEHUS GETOHA~MATPUILIbI
OCEBOMY PaCTSKEHHIO R,  MPUHHUMAIOT PABHBLIMH
YHCIOBOW XapaKTepUCTUKE Kiiacca OcTOHa-MaTpu-
LIbl HA2 OCEBOE PACTSHKEHHME.

Pacuemmnvie 3nauenus npounocmisix
Xxapaxmepucmuk 6emona-mampuibl

5.1.9 PacyeTHble 3HAYEHUS COMPOTUBIIEHUA
GeToHa-MaTpuLLbl OCEBOMY CXATHIO R, 1 OCEBOMY
PacTAXeHMI0 R,, OmpeaesiaioT no Gopmyam:

Tadtnuua 5.1

R

R, = b, (5.1)
Yb
Ry

Ry = =" (5.2)
Ybr

3HayeHUs KoadhdHLUMEHTa HANEXHOCTH 110 GeTo-
Hy-MaTpHLe TIPU CXKATUU Y, NPUHUMAIOT PaBHBIMM:

1,3 — juig npegenbHbIX COCTOSIHUIA 1O Hecy-
wier cnocobHOCTM (repsas rpynna);

1,0 — nns npedenbHbIX COCTOSHUMI NMO 3Kcn-
JlyaTallMOHHOM MPUTOAHOCTH (BTOpAasi Ipynna).

3HayeHuss KoapdHUULUMEHTA HANEXHOCTU MO
6€TOHY-MaTPUIIE NPY PACTSKEHNU Y, NPHHUMA-
10T PaBHBIMM:

1,5 — w1 npenenbHbIX COCTOSIHUIA NO Hecy-
el cnocoGHOCTH MpU Ha3HAYEHUM KJlacca 6eTo-
Ha-MaTPHULb! IO NPOYHOCTU Ha CXKATUE,

1,3 — nng npeaesibHbIX COCTOSHUM N0 HeCYIlei
CNoOcoOHOCTU NPU HA3HAYEHUH Kjlacca 6eTOHa-MaT-
PHILIBI TIO NPOYHOCTH Ha OCEBOE PACTXKEHME;

1,0 — nng npenesbHbIX COCTOSAHUM MO IKCH-
JIyaTallMOHHOM MPUTOZHOCTH.

PacueTHble 3HaYE€HMs COMPOTUBIEHUS GETO-
Ha-matpuunl R, R,, Ry sers Rl)l,ser (C OKpyIrieHU-
€M) B 3aBHCHUMOCTHM OT KJIacCa 0eTOHAa-MaTpHILIbI
10 MPOYHOCTU Ha CXAaTHE U OCEBOE PACTXKEHME
MPUBEIECHBI: 1V NPeNeNbHbIX COCTOSIHUIT NepBOii
IPYIIIb — COOTBETCTBEHHO B Tab. 5.2 u 5.3, BTO-
poii rpynnsl — B Ta61. 5.1,

Bun

COMPOTHBIICHHUSI beTor-matpuLa

HopmatuBHbIe 3HaYeHHs COMPOTUBNEHHWs BeToHa-matpuubl R, U R, , M
PACYETHBIE 3HAYEHUS] COTIPOTUBIEHUS 6ETOHA-MATPULIBI UL MPEACHbHBIX
COCTOsIHMI1 BTOpOIt rpynnsl R

boser M Rhl,:er* MITa, npu knacce Getona-
MaTpULb! 110 NPOYHOCTH Ha CXATHE

B10 | B1S | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
Cxarue oceBoc (NMpu3- Tsxcenpit 7,5 [ 11,0{15,0] 18,5]22,0(25,5{29,0]32,0{36,0]39,5]|43,0
MCHHasg TIPOUYHOCTH) M MEJIKO3CPHUCTBIN
Rh.n’ Rb,m'
Pactsixenne ocesoc R, , | To xe 0,85]1,10 | 1,35| 1,55| 1,75| 1,95] 2,10 | 2,25 | 2,45 2,60 | 2,75
Rb/:;‘c'l‘

Ta6anuuwa 52

Bua

COMPOTHBICHMS beton-marpuua

PacucTible 3HAMCIIMSL COMPOTUBIENMS BETOHA-MATPULLI LIS NPEACABHBIX
cocTosiHMiA nepsoit rpynnsl R, 1 R,, M[la, npu knacce Getona-maTprub!

M0 MPOYHOCTH Ha CXaTue

B10 | BIS | B20 | B25 | B30 | B35 | B40 | B45 | B50 | BS5 | B6O
CxaTue oceBoC (npu3- Tsixeabid 6,0 | 85 |11,5]145]17,0119,5122,0]25,0|27,5]30.0{33,0
MeHlast ApoYHocTb) R, | M MCAKO3CPHHCTbIA
Pactaxenue ocenoe Ry, To xe 0,5610,751 0,9 | 1,05 1,15{ 1,30 | 1,40{ 1,50} 1,601 1,70 | 1,80




Tab6bnuuma 5.3

Cn 52-104-2006*

Bua corpoTusnen s bBeroH-MaTpuua

PacueTHble 3HA4EHMS COMPOTHBICHUSI GETOHA-MATPULIBI
WIS npefiefibHbIX COCTOSHKH nepBoi rpynnbl R,, MIla,
IpU KAacce GeTOHA-MaTPULIBI MO MPOYHOCTH HA OCEBOE PACTSKEHHE

B, 0.8

B,1,2 | B,1,6 | B,20 | B24 | B28 | B,32

TsKenbIit 0,62

M MEJKO3CPHUCTHIA

Pactaxenue ocesoe R,

0,93 1,25 1,55 1,85 2,15 2,45

5.1.10 B HeoOGXoaMMBIX CiTyyasix pacu€THbIC 3Ha-
YEHHS TIPOYHOCTHBIX XapaKTEPUCTUK OETOHA-MaT-
PHLbI YMHOXAIOT Ha criefylolme KoahduumeHTs
YCII0BUIA paBOTHI Yy, YINTBIBAYOLIME OCOGEHHOCTH
paboThl 6eTOHA-MATPUILLl B KOHCTPYKLHM (Xapak-
Tep Harpy3Ku, YCJOBUS OKPYXarouiei Cpeant ¥ T.1.):
Vo1 — st cTaneduOpoOeTOHHBIX KOHCT-
PYKLIMi1, BBOOMMbIIH K pacyeTHBHIM
3HaYEHUAM CONPOTMBAEHMI R, u
R, ¥ yUUTHIBAIOLUMI BIUAHUE IUTH~
TEJILHOCTU JEHCTBUS CTATUUECKOM
Harpy3Kku:

¥, = 1,0 — npu HenponomxurenbHoM (Kpar-
KOBPEMEHHOM) IECHCTBUH Harpy3KHu;

¥y = 0,9 — TpH NPONOIXUTENLHOM (IIMTENb-
HOM) JIEACTBMM HarpysKu;

Yi3 — 14 cTanerOpOOGETOHHBIX KOHCTPYK-
UM, OETOHUPYEMbIX B BEPTUKAIb-
HOM TMOJIOXKEHMHM TIPU BBICOTE CJIOS
6eTOHUPOBaHUA CBbILIE 1,5 M, BBO-
JIMMBLit K pacyeTHOMY 3HaYEHHIO CO-
npotusnenus 6etona R,, y,, = 0,85.

BnusiHue nomnepeMeHHOro 3aMOPaXXMBAaHHUS U
OTTauMBaHMUsl, 2 TAKXE OTPULIATENbHBIX TEMIIEPATYp
YUUTBHIBAIOT KO3 dDULIMEeHTOM YCI0BUiA paboThI Oe-
TOHa Yy, < 1,0. JL11st Han3eMHbIX KOHCTPYKLMHA, MOM-
BepraeMbiX aTMOC(hEPHBIM BO3ACUCTBUAM OKPYXa-
IOLLEH Cpenbl IPU PacueTHOM TeMITEpaType HapyX-
HOTO BO3JlyXa B XOJIOAHbIA nepuoa Munyc 40 °C u
BbILLE, IPUHUMAIOT K03 hHLMEHT ¥, = 1,0.

B octanbHBIX cnyvasix 3HAYeHUST KOIGDIULIU-
€HTa NMPUHMUMAIOT B 3aBUCHMOCTH OT Ha3HaYeHUA
KOHCTPYKLIMM U YCIOBMH OKPYXAIOLLEN CPebl.

Hegpopmayuonnsvie xapaxmepucmuxu
bemoHa-mampuiybl

5.1.11 OcHoBHbIMK NeDOPMALMOHHBIMM XapaK-
TEPUCTUMKAMM BETOHA-MATPHLIbI ARIAIOTCS 3HAUEHMA:

Tadonuua 54

- MpeAeabHbIX OTHOCHUTENIbHBIX HedopMmanuii
6GeToHa-MaTpUUbl MIPU OCEBOM CXATHM M PacTs-
XKeHUHU (TIpH OXHOPOAHOM HAMPSKEHHOM COCTOSA-
HUHM GETOHA-MATPUUbL) €, U €, ;

- HayanbHOro mMoayss ynpyroctu E,;

- ko3 dHruMeHTa (XapaKTepUCTUKH) TON3YYe-
CTH ©p .5

- Ko3dduumreHTa nonepeyHoit nedopManmu
GeToHa-MaTpHLbl (koadduumenta [Tyaccona) v, p;

- K03hPHuMEHTa AUHENHOI TeMMepaTypHOi
AepopMaunn GeToHa-MaTPHIIBI Q.

5.1.12 3Ha4yenus ripefenbHbIX OTHOCUTENbHbIX
nedopmanui 6eToHa-MaTpUUBI MPUHUMAIOT PaB-
HbIMU:

NTPYU HEMPOAO/DKUTENLHOM ACHCTBUHM HATPY3KU:

€y, = 0,003 — nipu oceBoM cxarny;

€40 = 0,00015 — npu oceBOM pacTaXeHUH;

MPH NMPOIOOKUTETHLHOM NEHCTBUM HAarpy3Ku —
no 1abn. 5.6 B 3aBUCHMOCTM OT OTHOCUTEJILHOM
BJIAKHOCTH OKPYXAIOLieH Cpelbl.

5.1.13 3HaueHus HaAYaNbLHOrO MOAYJS YMpy-
rocty 6eTOHa-MaTpULbI IPH CKATUU U PaCTKe-
HMM MPUHUMAIOT B 3aBUCIMOCTH OT KJ1acca 6eTo-
Ha-MaTpMUbI IO MPOYHOCTH Ha cXaTue B comtac-
HO Tabn. 5.4.

IMpy nponoJIKUTENLHOM AEHCTBUU HAIPY3KM
3HAa4YEeHUst HavyajibHOro moayns pedopmauuii Ge-
TOHA-MAaTPUIIbl OTIPENENAIOT 1o dopmyne

E,
E, .= Tvo.
Pp.cr

— KO3(pODULIMEHT MON3y4yeCTH, NPHHU-

MaeMblIii corsiacHo m. 5.1.14.

5.1.14 3HaueHusa Ko3dPULIMEHTA MOJA3YYec-
TH GETOHA-MaTPULbl @,  NPUHUMAIOT B 3aBU-
CHMOCTM OT YCJIOBUH OKpyXalollei cpenbl (OT-
HOCUTENBHON BJAaXHOCTH BO3JyXa) U KJacca
6eTona. 3HaueHUsi KO3GhGULIMEHTa MON3YYECTH
06eToHa-MaTpULIbl NpUBeNeHbI B TabJt. 5.5 HacTO-
sniero CIT.

(5.3)

rae PCper

3Ha4YEHUs] HAYATLHOTO MOLYJS YIIPYTOCTH GETOHA-MATPULILI TIPU CKATHM U PACTSKECHUM
Beton E,, MT1a-1073, npu knacce GeToHa-MaTPULIbI IO TIPOYHOCTH Ha CKATUE
B10 BI1S B20 B25 B30 B35 B40 B45 B50 B55 B60
Taxensi 19,0 24,0 27,5 30,0 32,5 34,5 36,0 37,0 38,0 39,0 39,5
MenKo3epHUCTHIM 16,5 20,5 22,5 | 24,0 | 26,0 | 27,5 28,5 — — — —




Cn 52-104-2006*

Tao6anumuwa 5.5

3nauchnsn Ko3(HUUMCHTA NON3YIECTH ¢, , NPK Kjlacce GeTOHA-MaTPHLIbI
OTnocuTciibHas BAAXIIOCTh N0 MPOUHOCTH Ha CXATHE
BO3YXQ OKpyXatoiien
cpeasi. % B10 B15 B20 B25 B30 B3S B40 B45 B50 B55 B60
Buuue 75 2,8 24 2,0 1.8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
40—-75 3,9 3,4 2,8 2,5 2,3 2,1 1,9 1,8 1,6 1,5 1,4
Huxe 40 56 4,8 4,0 3,6 3,2 3,0 2,8 2,6 2,4 2,2 2,0

Mpumenanuc— OTHOCHTCALHYIO BIAKHOCTb BO3AYXa OKpyXaiolci cpeast npurnmaiot no CHull 23-01 xak cpeaHiow
MCCSIYHYIO OTHOCUTENBLHYIO BAAXHOCTb HAMBOMCE TCIUIONO Mecsiia At paidoHa CTPOMTCIBLCTRA.

Ta6anwuua 5.6

OTHOCHTONb st OrHocHTENbHbIC AeopMaLMu BETOHA-MATPULbl NIPKA TPOLOIKMTENLHOM ACHCTBUM HATPy3KH
BIAXIIOCTb BO3AYXa
oKpyKAIOWICH MpU CKATUH NIpH PacTSIKEH MU
cpeabl, % £49°10° £4y°10° Ept e 10° €y 10° £4 10° Ehtl,rcd'lm
Boiuie 75 3,0 4,2 2,4 0,21 0,27 0,19
40—-75 3,4 4,8 2,8 0,24 0,31 0,22
Huxe 40 4,0 5,6 3,4 0,28 0,36 0,26

ITpuMeyaHue— OTHOCUTENBHYIO BIAXHOCTb BO3LYXa OKpyxatouteit cpenpl npuHumator no CHull 23-01 kak cpeaHiolo
MCCSIUHYIO OTHOCHTE/IbHYIO BAAXIIOCTE Haubosiee TeIIoro Mecsla Ajis pailoHa CTPOUTENbCTBA.

5.1.15 3HaueHue ko3ddunmeHTa nonepeyHon
nedopManuyu GeToOHa-MATPULIb JOTYCKAETCsl IPU-
HUAMaThb v, » = 0,2.

5.1.16 3nayeHue koaddULMEHTA JTUHEHHOMN
TeMMepaTypHoit aehopmMauuy OETOHA-MATPHILLb!
npu U3MEHEHUM TemIepatypsl oT MUHYC 40 °C 1o
noc 50 °C npuHuMaior o, = 1 - 1075 °C~L,

5.1.17 Ilpy Heo6XOAMMOCTH B pacyeTax XapakK-
TEPUCTUKM OetoHa-Matpuust Ey, E, 1 o, MOTYT
3aMEHSIThCS COOTBETCTBYIOLIUMMY XapaKTepPUCTMKA-
MU ctanedubpoberoHa, onpenensieMbIMU MO Cle-
aytowrM dopmyaam.

HavanbHbit Moaynb ynpyroctu crayieduo-
poberona Ej onpenensiercs: no popmye

Ey = E(1 —ug)+ Eug. (5.4)
3HayeHUs KoahhUUMEeHTa THHEHHON TeMile-

patypHo¥ aedopMmanuu cranedudbpodbeToHa Olgyy
Onpeaeasiorcst no popmyne

Oy = O]~ bg) + Oyl (5.3)

rae o — KO3(DDUIMEHT JIMHEMHOM TeMITEPATYPHOI

JedopMaLny CTanu, NPUHUMAEMBII paB-

HuiM 0,000012 npu Temneparype B aua-

naszoHe ot MuHyc 40 °C go nmoc 50 °C.

B dopmynax 54 u 5.5 Hy, — KoapduuneHt
¢pnbpoBOTO ApMHUpPOBaHUS N0 0OBEMY.

5.2 APMATYPA
ITokasaTesn KayecTsa apMaTypsl

5.2.1* Ins ¢uOPOBOro apMUpOBaHUs CTaje-
(GUOPOOETOHHBIX KOHCTPYKUMM MPUHUMAETCH
cranpHas Gpubpa:
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- (bpesepoBaHHasg U3 CTalNbHBIX CNsGOB, Bbl-
nyckaemast no TV 0882-193-46854090;

- pPe3aHHas U3 CTAJILHOTO JINCTA, BbIMYyCKaeMast
no TY 0991-123-53832025 u TY 1276-001-70832021;

- pybsieHHas U3 NPOBOJIOKM, BbillyCcKaeMas no
TV 1211-205-46854090, TY 1221-002-95751815 u
TV 1276-001-56707303.

TTpuMeHeHue cTanbHOi GPUOPLI APYTUX BUAOB
¥ MapoK MOXET ObITb AONYLIEHO NPU COOTBETCTBY-
foLeM 0DOCHOBAaHMM IO COMIACOBAHMIO C pa3pa-
6oTynkoM Hactosiero CII.

5.2.2* KoadhduumeHt ¢pubpoBoro apMmpoBa-
HHUA MO0 00beMY (OTHOCUTENIbLHOE 110 00BbEMY CO-
nepXaHHe CTalbHOM HUOpH! B 06beMe cTanedud-
pobeToHa) Mg YKa3blBaeTcs B MPOEKTHOU JIOKY-
MEHTAUMHU Ha U3JENINE, KOHCTPYKIMIO WIM COOpY-
Kenne u3 cranedudpobeToHa.

5.2.3 CrepxxHeBas apMarypa Uiss KOMGUHUPO-
BAHHOIO apMUPOBAHUS CTAIE(HUOPOOETOHHBIX KOH-
CTpyKuMit (cM. m. 4.1.2) npuHUMaeTCcsl B COOTBET-
CTBMM C pekoMeHaauusmMm noapasnena 5.2 CIT 52-
101 u nonpaznena 2.2 CIT 52-102.

HopmaTunHbie u pacueTHble 3HAUYEHUS
XapaKTepUCTHK apMATYpPbl

Dubposas apmamypa (pubpa)

5.2.4* HopMaTuBHble U pacyeTHbie XapakTe-
PMCTHKH CTaIbHON (PUOpPLI Rf.m R/,m’ Rf MPUHU-
MaloTCs 110 Tabs1. 5.7 B 3aBUCHMOCTH OT BUAA hub-
POBO# apMaTypbl U PACYETHOW Ipynnbl MPENETb-

HOIo COCTOAHUA.



Ta6auua 57*

cn 52-104-2006*

Koadduument Hamex-
HopmatnsHbie COMpPOTHBAE- HOCTH 1o (pUGPOBOE Pacyethbie conporns-
No HUS pacTxXeHuo Ry, n ap M?(?;f;g& :(IS :ﬁp icoque JIEHUs PaCTSKEHHIO
= “ ACYETHBIC CONPOTUBNCHUA HOpoBOIT apMaTypbi
1L, Bun ¢ubposoit apMaTypbl gacmxe}mw lus)ﬂ npeneib- NPEACLHLIM Cbml; npenc?lbub?;?
HBIX COCTOSIHMH BTOpOIi COCTOAHMAM COCTOSIHUIA NnepBoi
rpynnst R, MIla nepoft BTOpOIH rpynnet R, MIla
TPYNITBI rpyIbl
1 | ®Dubpa cranbHasg, Ppe3epoBaHHAA U3 600 1,20 1,00 500
cngaoos, orsevaronas TY 0882-193-
46854090
2 | Pubpa cranbHas, pe3aHHas U3 CTalb-
HOTO nucTa:
tuna FIBREX, orsewaromwas TY
0991-123-53832025, cCOOTBETCTBEHHO
W3 CTIM KJIACCOB M0 NPOYHOCTH:
1 460 1,05 1,0 440
2 550 1,05 1,0 520
3 640 1,10 1,0 580
oTBevaollias TY 1276-001-70832021,
COOTBETCTBEHHO M3 CTaJIM KJIAcCOB
10 IPOYHOCTH:
1 400 1,05 1,00 380
2 450 1,05 1,00 430
3 550 1,10 1,00 500
4 700 1,15 1,00 610
5 800 1,15 1,00 700
3 | ®ubpa cranpHas, pyGacHHas U3 MPo-
BOJIOKM:
oteeyatowast TY 1211-205-46854090,
MapoK:
XEHAWKC (HENDIX) 1050 ,10 1,0 950
" MUKCAPM (MIXARM) 1100 ,05 1,0 1050
DUBEKC (FIBAX)-1/50 950 ,10 1,0 860
®UBEKC (FIBAX)-1,3/50 820 1,10 1,0 750
TBUH®PJIAT (TWINFLAT) 1150 ,10 1,0 1050
oteeqatoiiias TY 1276-001-56707303,
tna «MUKAC» mapok:
®ACK 30/0,5 1200 ,10 1,0 1000
®AO 50/1,0 1000 1,05 1,0 950
®AO 60/0,75 1050 1,05 1,0 1000
DACK 60/0,75 1050 1,0 1000
oTeeyatowas TY 1221-002-95751815,
npu JHaMeTpe: 850 ’ 1,00 810
°T008’§ MM o 02*8 MM 720 11 1,00 655
» U, MM » 1,2 MM 690 , ]’00 600
» 1,25 MM » 1,6 MM

PacuetHoe conpotusnenue Gudpbl pactaxe-
HUIO [ MpeResbHbIX COCTOSIHUM MEePBOA M BTO-
poit rpynn Rf n R, onpenensiercs nyrem aeie-
HUS HOPMATHUBHOFO COMPOTHBAEHUS Ha Ko3(du-
LUMEHT HaleXHOCTU 1no ¢pubposoil apmartype Yp
NpUBCAEHHLIA B Tabxa. 5.7,

5.2.5* Monyab ynpyrocTu ctanbHoit ¢ubpo-

BOIt apmaTypbl E, NpuHNMAeTcs paBHbIM:

- 2,0:10° MITa, nis dubphl, dhpeseposanHoil u3
cns00B, BuinyckaeMoii 1o TY 0882-193-46854090;

- 2,1:105 MTITa, nis Gpubpbl, pe3aHHOl U3 CTalb-
HOIO JIUCTA, BhilyckaeMoit o TY 0991-123-53832025
u TY 1276-001-70832021;

- 1,9-10° MITa, ana pubpbi, pybneHHoit 13 npo-
BOJIOKH, Bbhinyckaemoii no TY 1211-205-46854090;
TY 1221-002-95751815 u TY 1276-001-56707303.
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Ch 52-104-2006*
Cmepcneeas apmamypa

5.2.6 Tlpn KOMOMHMPOBAHHOM APMUPOBAHUH
(cM. nn. 4.1.2; 5.2.3) HOPMATUBHLIC W PAaCYeTHbIE
CONMPOTUBJCHUS PACTSKEHMIO U CKATUIO CTEPXK-
HEBOI apmartypbl, KO3D(OHUUEHTLI yCIOBMI pa-
60TLI M MOLYIM YNPYrOCTH 3TOH apMaTypbl Npu-
Humaiorest cornacHo CIT 52-101 m CIT 52-102.

. IIpensapurenshbie RANPSKENNs
CTEepPXKHEeBOH apMaTypbl
APH KOMOMHUPOBAHHOM APMHPOBAHUH

5.2.7 TlpeaBapuTenbHble HANPSLKEHUS CTePXKHE-
BOI1 apMaTyphbl 0, PUHMMAIOT He Gonee 0,9R, , nns
rOpsYEKATAHON M TEPMOMEXaHUYECKU YIIPOUHEHHOM
apmarypbl 1 He Gonee 0,8R  ans xononnozegop-
MUPOBAHHOM apMaTypbl 1 ApMaTypPHbIX KaHATOB.

5.2.8 Ilpu pacuere npeaBapuTEIbHO HaNps-
KEHHbIX KOHCTPYKLMH criejlyeT y4UThIBATh CHUXE-
HUE TMPEABAPUTEAbHBIX HANPSDKEHUM B CTEpPXHE-
BOIi apMartype BC/EACTBUE MOTEPh NMpeJBapUTelh-
HOIO HanpsbKeHWs A0 Tepefadyy YCUIMA Hatsixe-
Hys Ha cranedudpoGeToH (MepBbie MOTEPU) U
nocJjie nepenayd YCUmst HaTspkeHUs Ha cTanedu6-
pob6eToH (BTOPbIE MTOTEPHU).

TlepBbie oTepu NpeaBapyUTENbHOrO HANIPsIXe-
HUsl BKJIIOYAIOT MTOTEPH OT PelaKCalluy Npeasapu-
TEJBbHBIX HANpPSXKEHMI B apMaType, OT TeMIepa-
TYpPHOro mnepenaga npyd TepMUUeckoi o6paboTke
KOHCTPYKLMIA, OT AedopMalMu aHkepoB U xedop-
Maumu $HopMbl (YOpPOB).

BTopble noTepu NMpeaBapUTENbHOTO Hampsixe-
HUS BKJTIOYAIOT MOTEPU OT YCAAKH ¥ MOA3YyYeCTH
craiepudpodeToHa.

5.2.9 Tlorepy OT penakcalMu HanpsKeHHi
apMaTyphl AG,; OMPEAEISIOT 110 GopMysiam:

15 apmaTypbl knaccoB A600 — A1000 npn
cnocobe HaTAXEHHUS:

MEXaHU4YeCKoM — Ac,, = (, lc —-2,0;, (5.6)
JEKTPOTEPMUYECKOM — AG, | = 0,0305[,; (&)

ang apmartypbl xiaaccos Bpl200 — Bpl500,
K 1400, K1500 npu criocobe HaTsXXeHUs:

MEXaHUYECKOM —
Oy
A()"p1 = O, 22R—- - 0, 1 Cops (58)
3JIEKTPOTEPMHUECKOM — =0 050 5.9

Ap

3nech o,, NPUHUMaeTCA 6e3 noreps B MIla.
IMpu orpuuaTeanmx 3HaYeHHUAX AG,, TPU-
HUMAIOT AG | = = 0.
Ipu HATMYHY GOTEE TOUHBIX [AaHHBIX O peNax-
cauuyM apMaTypbl JONYyCKAeTCss NPUHMMAaTh MHbIE
3HAYEHUS MOTEPb OT PEslaKCallMu.
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5.2.10 TTotepu Ao, 2 OT TEMIIEPATypHOro fe-
penaga Af(°C), onpenesiseMoro Kak pa3HoCTb TeM-
NepaTypbl HATSIHYTOH apMaTyphl B 30H€ Harpesa u
YCTPOMCTBA, BOCIIPUHUMAIOLIErO YCHIMSA HATSIXE-
HUA NIpK Harpese 6eToHa, NPUHUMAIOT PABHBIMU

o, = 1,2541, MTa, (5.10)

[Tpy OTCYTCTBUY TOYHBIX AAHHLIX MO TEM-
NEPaTYpHOMY neperiany A0NYyCKAeTCs NPUHUMATD
At =65 °C.

Ipy Hanuuuu Gosee TOUHBLIX AAHHBLIX O TEM-
nepaTypHoit 06paboTke KOHCTPYKIIMU AONYCKAET-
Cs1 MPUHUMATb MHbIE 3HAYEHUs TOTEPH OT TeMIe-
parypHoro repenaua.

5.2.11 I'orepw o1 pecbopmauuu cranbHoOu op-
Mbl (YIIOPOB) AG,; PN HEOLHOBPEMEHHOM HaTsI-
KeHUU apmaTypbr Ha dopMy onpenensnior no dhop-
Myne

n—1Al
AC 3, = ———F
sp3 | 59 (51 1)
TAe 1  — YUCHO CTEpXHEU (rpynn crepxHeir),

HATATUBAEMbIX HEOJHOBPEMEHHO;

Al — cONVDKEHHUE yropos Mo JIMHUKM AEHCTBUS
YCUNUST HATSKEHMSI apMaTyphbl, onpe-
IensieMoe M3 pacuyeTta gedopMauuu
Gopmbt;

| — paccTosiHUe MEXNy HAPYXHBIMU IpaHsi-
MHU YIOPOB.

TIpu OTCYTCTBUM JaHHBIX O KOHCTPYKUMH (Op-~

MBI ¥ TEXHONOTMM M3TOTOBJIEHUSI OONYCKAETCs
MPUHUMATD AC,; = = 30 MITa.

Ipu 3neKTp0TepM14quK0M cnocofe HaTsxXe-
HUS1 apMmaTypbl nortepu oT gedopmanuu Gopmbl
HE YYUTHIBAIOTCA.

5.2.12 TTotepu ot aedopmaliun aHKepoB Ha-
TSDKHBIX YCTPOICTB AG, 4 OTIPEAENAIOT 11O dbopmyne

Al
Ay = E, (512)
roe Al — obxaTHe aHKEPOB WJIU CMELLIEHHE CTep-
JKHS B 3aXKMMAaX aHKEPOB,;

| — paccTosHUe MEXIy HapY>XXHbIMM [PaHs-
MU YNOpOB.

[pu oTCyrcTBUU AaHHBIX JONYCKACTCS MPUHU-

MaTth Al = 2 MM.

ITpu 21eKTPOTEPMUUYECKOM CMOCOOE HATIXE-
HUS apMaTypbl NOoTepu OT AehOpMaLUM aHKEPOB
He YYHUTHIBAIOT.

5.2.13 Torepu ot ycanku cranegudpodeToHa
Ao,s ONpEAENSIOT 110 dopmyne

AG‘I’S ﬂ),shEs’ (5 ] 3)

— nedopmMauuu ycanxku cranecdubpobe-
TOHA, 3HAUCHUS KOTOPHIX MOXKHO
NpUGIMKEeHHO TPUHUMATD B 3aBUCH-
MOCTHM OT Kjiacca OeTOHA-MaTpHLbI
PaBHbBIMU:

rae eﬂ).xll



0,0002 — s 6eToHa-MaTpuLbl Kiaccos B35
N HMXE;
0,00025 — nna 6eToHa-MaTpuLbl kiacca B40;
0,0003 — nna 6eToHa-maTpuLbl Knaccos B45
W BblLLE.
HomnyckaeTca notepu ot ycaaku craneduobpo-
GeToHa orpenensiTs 6071ee TOUHBIMM METOLAMM.
5.2.14 Tlorepy oT nonsyyectu ctanepudpobe-

TOHa AG_ OMpPENeSIOT N0 dopmyne
0,800, .0 4,
AG,6 = L . (5.14)

2
e, y-A

1+opg,| 1+ Eop Yy ed (140,80, )
red

THE @, — KO3 ULIMEHT TON3YyYecTH BeTo-
Ha-MaTpHIibl, IPUHUMAEMDbIH CO-
rnacHo 1. 5.1.14 nacrosnuero CIT;

O — HanpsbkeHus B cTanednopobeTone

Ha ypOBHE LIEHTPa TSHKECTH pac-
CMaTpUBaeMOM j-W FPYIINbI CTEPXK-
Heit HampsraeMol apMaTyph;

e — O9KCLEHTPUCHUTET yewms £y oT-
HOCHUTEJbHO IEHTpPa THXKECTH
TIPUBEAEHHOTO MOIEPEYHOTO Ce-
YEHUsl DIEMEHTA,

Yy — PacCTOsTHUE MEXIY UEHTpaMU Ts-
KECTH CEUEHUsI pPACCMaTPUBAEMOM
TPYIITbl CTEPXKHEN HArpsiraeMoi
apMatypbl M MPUBEACHHOrO Ti0-
[ePEYHOTO CEYEHHMs IEMEHTA;

ved> Lreg — COOTBETCTBEHHO IJIOWIA/L TIPUBE-

JNIEHHOTO CEYeHMs DNEMEHTa U ee

MOMEHT MHEpLHUH OTHOCUTENbHO

IIEHTpa TAXECTH NPUBEACHHOTO
CeYyeHus;

— Ko3(pbuuneHT apMHpOBaHml,
PaBHBII AW/A e A u A
TUIOAMMA TIONEePeYHoro CC‘ICHMH
COOTBETCTBEHHO 2JIEMEHTA U pac-
CMaTPUBAEMOI1 IPYIILI CTEPXKHEN
HanpsAraeMoi apMaTyphl.

ITpu aTOM 3HAYEHUs MOTEPb NMPEABAPUTENHHO-

IO HamnpsiKeHMUs OT NMOJI3y4ecTH cranedudpobero-

Ha AG, IPMHUMAIOTCA ONpPEAENEeHHbIMH 1O GOop-

MyJie 5,' 14 nacrosiero CI1 ¢ yMHOXEHUEM Ha NO-

HKAIOWMI KO3GDULIMEHT, YYUTHIBAIOIIMI BAN-

sstHue GUOPOBOro apMUPOBAHUS U TIPYHUMAEMbIH

PaBHbIM!

0,95 — 1pu 0,005 Shg < 0,007;

0,90 — mpu 0,007 < By < 0,015

0,85 — npu By >0, Ol

Honyckaercs norepu OT NOJN3y4ecTH cTaneduo-

pOGETOHA ONpeaenaTh 0osee TOUHHIMU METORAMMU,

Hanpsixkenust Oy OTIDEACIISIOT 110 NPaBMIaM

pacyeTa ynpyrux MaTepManon MPUHKUMAs TIPUBE~

JeHHOe ceyeHue 3J1IeMeHTa, BKIIovaloliee nioiaiu

ceyeHus craneduOpodeToHa u BCel NpoaoabHO

A

My

chn 52-104-2006*

apMaTypbl (HanpsiraeMoi M HeHanpsraeMom) c
K03dPHULIMEHTOM NIPUBEIEHUA apMaTypPbl K CTajle~

E
pubpobeToHy O = —*, comlacHo . 5.2.16.
5.2.15 HOHHbICIbB.Ha‘-ICHPIH TEPBLIX NOTEPH
NMpeABAPUTENBHOIO HAMPAXEHUs apMaTypbl (no
nn. 5.2.9 — 5.2.12) onpenensior no dbopmyie

i=4

Ac,..S/)(l) = ZAospi’ (5]5)
i=]
rae i — HOMEP NOTepb MPENBAPUTENLHOIO Ha-
TIPAXKEHWA.

Ycunue npeaBapuTenbHOro OGXaTHS CTale-
dubpobeToHa ¢ yUeToM TNepPBbIX MOTEPh PABHO

Ruy = 3 (AsOpm) ) (5.16)

J
e Ay, M Gy — COOTBETCTBEHHO ILIOIIALDb Ce-
YyeHus j % IpYMMbl CTEPXKHEH HapsraeMoli apMa-
TYpbl B CEUEHWH IJIEMEHTA ¥ TIpeABapUTeNbHOE Ha-
NPSKEHUE B TPYIIIE C YYETOM IIEPBLIX MOTEPb

Oy = O ~ A%y
3nech 6, — HayalbHOE NPEABAPUTENLHOE Ha-
NpsKEHUE PaCCMAaTPUBAEMOM IPYIITbl CTEPXHEH
apMaTyphl.
TTonxble 3HaYeHUS TIEPBbIX U BTOPHIX MO-
Tepb NMPENBAPUTENbHOTO HATIPSIKEHUS apMary-
pul (mo nn. 5.2.9 — 5.2.14) onpenenstior no dop-
Myne
i=6
=) Acy,. (5.17)
i=1
Ycunne B Hanpsiraemoil apMaType C y4eToM
MOJIHBIX NOTEPH PABHO

Boy = 2 (4000, ) (5.18)

J

TRe Osp(2)j = O AT -

IIpu NpoeKTHpPOBaHMM KOHCTPYKUMIA TMOJHbIE
CYMMApHbIE NOTEPH O, ); CIEAYeT NPUHUMATD He
Menee 100 MITa.

ITpn onpeneneHUM YCHIMs MpPEIBAPUTENLHOTO
obxaTtusa cranedubpoberoHa P C yueTOM IMOJHBIX
MOTEPD HAMPSKEHUIT CNEeAyeT YYUThIBATh COKUMAIO-
LM HATTPSKEHUST B HEHANPSATAeMOit apMaTtype, Unc-
JIEHHO PaBHBIE CYMMeE MOTEPb OT YCaAKH U NOA3YYe-
cTH cTanepubpobeTOHA Ha YPOBHE 3TOM apMaTyphbl.

5.2.16 IpensaputenbHble HAMPSXEHUs B CTa-
nepnOPOGETOHE G, NPH NEpPefate YCHIANs Npea-
BAPUTEJTLHOTO 06XXaTus P}y, ONpeaenisemMoro ¢ yye-
TOM TIEPBLIX MOTEPL, HE NOJDKHBI PEBBILATL: €CU
HaIPSDKEHUST YMEHbIIAIOTCA WX HE U3MEHSIOTCS
TpM J€WCTBUU BHEIIHUX Harpy30oK — 0,9R g0 CCIIH
HaInpsKeHUs1 yBEJMYUBAIOTCS TIPU AEMCTBUY BHeE-
LIHUX Harpy3oK — 0’7bep

11
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Hanpsoxkenus B cranedubpobeToHe Oy, OTIPE-
AeNA10T no gopmyne

o = L Y Wy
Ared Imd Ired '
rne P, )~ YCMME NpeaBapuTesbHOro 06Xarus ¢
YUETOM NEPBbIX MOTEPD;

M — wu3rubalomii MOMEHT OT BHELLHEH Ha-
Ipy3KM, BEHCTBYIOMIUI B cTaauu o6-
xaTusi (COOCTBEHHbBIN BEeC 3/ieMeEHTA);

€y, — IKCUEHTPUCHTET yCunua P, OTHOCH-
TEJILHO LEHTPA TIXKECTU NPUBEASHHO-
ro NoONnepeyHoro ce4eHus 31eMEHTa;

Yy — pacCTOSHME OT HEHTPA TSKECTH ceye-

HUS IO PACCMATPUBAEMOro BOJIOKHA.

5.2.17 JnuHy 30HbI Nepenayu npeaBapurelib-

HOro HamnpspkeHust Ha cranedudpoderon ana ap-
MaTtypbl 0e3 JIONONHUTENBHBIX aHKEPYIOLHUX YCT-
POICTB ONpedensioT no dhopmyJie

o, A,

sp

[, = ——
g lenl/u: ’ (520)

Ho He meHee 10d, u 200 MM, a s apMaTypHbIX
KaHaToB He MeHee 300 mm.
B dopmyane (5.15):
Gy — TPENBAPUTE/ILHOE HAMPSKEHME B Ha-
NpPsSIraeMoii apMaType ¢ y4eToOM Tep-
BBIX TOTepb (CM. 11. 5.2.15);

— COINPOTMBJIEHUE CLEIJIEHMS HaIps-
raemMoii apmarypni co cranecdhudpo-
0eTOHOM, OTBevalollee IepenaToy-
HOM MPOYHOCTH cTanedudbpodeToHa
M OMNpeJesisieMoe COrMacHO YKa3aHH-
am 1. 8.3.25;

A, U, — COOTBETCTBEHHO TIOIAdb U MEpHU-
METP CTEPXKHS apMaTyphbl.

Ilepenauy npenBapuTeibHOrO HAINPSKEHUSA C

apMaTypbl Ha cranehubpoGeToOH pPeKOMEHILYeTCs

OCYLLUECTB/SATD [JIABHO.

R,

ond

6 PACYET DJIEMEHTORB
CTAJIE®UBPOBETOHHBIX
KOHCTPYKIINM
110 NPEIEJBHBIM COCTOTHUAM
TIEPBOM TPYIIITBI

6.1 OBIIME NMOJIOKEHUSA

6.1.1 CranedubpoGeTOHHbIE JIEMEHTbI pac-
CUYUTBIBAIOT MO MPOUHOCTH Ha AeHCTBUE U3rbaio-
LUMX MOMEHTOB, NPOAO/AbLHBLIX U NONEPEYHBIX CHI,
KPYTSILMX MOMEHTOB M Ha MECTHOE eiiCTBUE Ha-
IPY3KHU (MeCTHOE CXaTHe, NpoaaBinBaHue).

6.1.2 lpu pacuere ctaneduOpPOOETOHHBIX KOH-
CTPYKUMH MO NPOYHOCTH OHU paccMaTpHBAIOTCS
KaK XeJie3o0eToHHble ¢ pubpoBOi apmaTypoid,
PABHOMEPHO pacrpejeieHHOM no BceMy obbemy
(ceyeHuo).

12

6.1.3 Pacuer no npouyHocty crajedubpobeTon-
HbIX KOHCTPYKUU NPOU3BOAMTCA O MPEACTbHbIM
YCHJIMAM C YYETOM BUIA apMUPOBaHUS — HUOPO-
BOTO WY KOMOMHUPOBAaHHOIO (cM. 1. 4.1.2).

6.1.4 PacyeT npeasapuTebHO HAMPSDKEHHbIX 3/ie-
MEHTOB NMPOMU3BONAT Uil CTaOUM KCIUIyaTailuKh Ha
JIeMCTBUE U3rMOAIOLLIMX MOMEHTOB M MOMNeEPeUHbIX CHJL
OT BHELUHMX Harpy3oK W JUIsl CTaauM NpeiBapyUTeib-
Horo o6xaTust Ha QeHCTBUE YCUAWI OT MpenBapy-
TeNILHOTO HATSDKEHUs! apMaTypsl M YCWIUH OT BHe-
LUHMX HArpy3o0K, AeiCTBYIOIUMX B CTAAMH 0OXAaTHUA.

6.1.5 Pacuet npeananpspkeHHbIX cTanepuopo-
6ETOHHbIX 3JIEMEHTOB B CTa/IMM 00OXaTHa NMpou3-
BOMAT KaK MPU BHELIEHTPEHHOM CXAaTHUU YCHIMEM
MpeJBapPUTENbHOrO 00XaTHs B NIPENECIbHOM COCTO-
SIHWHM COIJIacHO 1. 6.3.2.

6.1.6 Tlpu pacuete npexBapuTeNbHO Hanpsi-
XKEHHBIX CTANEeMUOPOOETOHHBIX 3JIEMEHTOB MO
MPOYHOCTH CJIEAYET YUUTLIBATh BO3MOXHbIE OTKJIO-
HEHMS NPEABAPUTENLHOIO HANpsXeHMUsl, onpene-
JIIEMOTO COMJIaCHO M. 5.2.15 myTeM YMHOXeHHs
3HaYeHUN Oy (unun ycnausa obxarms Pj) IJIs pac-
CMAaTpUBAEMOTrO j-TO CTEPXKHS UJIA TPYIHIbI CTEPXK-
Hei HanpsAraeMom apmatypbl Ha KoapduumeHT Yo

3HaueHust koadhduumeHTa Y, MPUHHUMAIOT PaB-
HbIMU:

0,9 — npu 61aroNpHITHOM BIUSIHUU NpeNBa-
PUTENIBHOTO HarpsiXKeHWsI;

1,1 — npu HeONaronpusATHOM BAMSIHUM Npe/-
BapMTENbHOIO HaNPSIKEHM.

6.2 PACYET 110 ITIPOYHOCTH
CTAJIJE@NBPOBETOHHBIX SJIEMEHTOB
HA JEMCTBUE U3TUBAIOININX MOMEHTOB
1 NPOOOJBHBIX CHIJI

O0mue nonoxeuns

6.2.1 PacueTt no npoyHocTH cTanedubpobeToH-
HBIX 2JIEMEHTOB NPH JENCTBMU U3rUOAIOLMX MO-
MEHTOB 1 TIPONOJbHbIX CHJT (BHEUEHTPEHHOE CXXa-
THE WIK PaCTSDKEHHE) caenyeT NMPOU3BOIUTL st
CEYEHUI, HOPMaNbHBIX K MX TIPOAOIbHON OCH.

PacueTr no nNpoyHOCTH HOPMANBHBIX CEYEHMI
ctanednOpoOEeTOHHBIX IEMEHTOB CIACAYET NPOU3-
BOIUTbL Ha OCHOBE NPEAEIbHbIX YCHIIUH.

PacueT 1o npoyHocTH cranepudpobeTOHHbIX
3N1IeMEHTOB Ha AEUCTBUE KPYTSALIMX MOMEHTOB A0-
NyCKaeTcsl NPOM3BOAUTD 1Sl CTaNeHOpPOOETOHHbIX
37IEMEHTOB C KOMOMHUPOBAHHBIM APMUPOBAHUEM
Ha OCHOBE MOJIOKEHWI U MO aHANOrUM C pacue-
TOM XeNe300eTOHHbIX 3/IEMEHTOB Mo nir. 6.2.36—
6.2.41 CIT152-101.

6.2.2 Tpun pacuere BHEUEHTPEHHO CXATbIX CTa-
ne)uOpPOOETOHHBIX NEMEHTOB CNEelYeT YUYUTHIBATh
BAMSIHUE Nporuba Ha UX HECYILYIO CMOCOOHOCTD,
KaK NMpaBuio, MyTEM pacueTra KOHCTPYKLMH MO
1eOpPMUPOBAHHOI CXEME.



JonyckaeTcs npou3BoanuTh pacyeT KOHCTPYK-
uui no HepedopMUpPOBaHHONM cXxeme, YYUThbIBas

npu ru6kocTH —~ > 14 BausHKe npornGa snemeH-
i

Ta Ha €r0 NPOYHOCTH, MyTeM YMHOXEHMS Hadalb-~
HOT'O 9KCLEHTPHCUTETA &) Ha KOIDOHULIMEHT N, O~
penensieMblii cornacHo . 6.2.26.

6.2.3 [Ina crane¢ubpoGeTOHHBIX STIEMEHTOB, Y
KOTOPBIX NPEAeNbHOE YCMINE TIO NPOYHOCTH OKa-
3bIBAETCSI MeHbLUE MpeAeibHOTO YCHITUs 1o obpa-
30BaHUIO TpelUnH (11. 7.2.6), TUiomanb ceyeHust po-
JONBHOM apMarypel JOJDKHA ObITb YBEJMYEHa 1O
CPaBHEHMIO ¢ TpeBGyeMoii U3 pacyeTa Mo NPOYHOC-
TH He MeHee yeM Ha 15 % WM COOTBETCTBOBATb
NpeeSIbHOMY YCHITMIO 110 00Pa30BAHMIO TPEIMH.

Pacuer no TMPOYHOCTH HOPMAJIbHBIX ceueHuit
Mo npeaeabHbIM YCHINAM

6.2.4 TlpenenbHble YCUIMSL B CEYEHUU, HOp-
MATBHOM K IPOIONBHONI OCHU 3JIEMEHTA, CIEHyeT
OMNPEAENATL UCXOHS U3 CEAYIOUX MPEATIOCHUIOK:

- conmpoTtuBieHue craiedubpobeTona pacta-
XKEHHUIO NPEACTABISICTCS HAMPSXKEHUSIMU, PABHEI-
MU Ry, ¥ pABHOMEPHO PacTIpe/ie/IeHHbIMH 110 pac-
TSAHYTO 30He cTanedudpobeToHa;

- CONMpOTUBNEHUE CTaNTePNOPOOETOHA CXATHUIO
NPEACTABISCTCS HANPSKEHUAMHU, PaBHLIMM Ry v
PaBHOMEPHO pacHpeneNeHHbIMU TI0 CXAaToi 30He
craneopobeToHa;

- pedbopmauuu (HanpsoKeHUsi) B apMaType
ONPEAENSIOT B 3aBUCMMOCTH OT BBICOTHI CXATOi
30HBI cTTeUOpoOeTOHa;

- PacTATUBAIOLINE HATIPSI)KEHUA B CTEPXKHEBOIMA
apMartype MpMHUMAIOT He Gojiee pacYeTHOro Co-
TIPOTUBJIEHHS PACTAXEHUIO R;

- CKUMAIOIIME HAIMpPSKEHUsI B CTEPXKHEBOI
apMaTtype NPUHUMAIOT He OoNee PacYeTHOTo CO-
NPOTUBIEHHUS CXKaTuIo R .

Homnyckaercst mpuHUMAaTh I1sl PACTSAHYTOI ap-
MaTyphl C YCIOBHBIM TIPENE/IOM TeKyYECTH Hamnpsi-
KeHus Bblmie R, HO He Gonee 1,1 R, B 3aBUCMMO-
CTH OT cooTHOwWIEeHMs € 1 & (11. 6.2.15).

6.2.5 PacueTHbIe CONpPOTUBIICHHS cTaneduspo-
Gerona cxxaTnio Ry, 1 pacTsLKEHHIO Ry, onpenensi-
JOTCS B 3aBUCMMOCTHM OT KJ1acca 110 NPOYHOCTH Ha
cxarue GeTOHA-MaTPUIIbl, TPoLeHTa GHOPOBOro
apMuUpoBaHusi o 06beMYy, TPOYHOCTU M arperar-
HOTO COCTOSIHUS (HOPBI, TEOMETPUU U Pa3MepoB
CeYEeHMs! DIEMEHTAa B COOTBETCTBUM C NI, 6.2.6 —
6.2.12 nacrosiero CIT.

6.2.6* [Ipu onpeneneHuu Ry, pa3nnyaloTCs ABa
clyyasi MCYEpraHus NMPOUYHOCTH Ha PaCTSLKEHME
cranehunbpoberoHa.

IXepBblii cy4aii: CONpOTUBAEHNUE PACTAXEHHUIO
crasiepubpobeToHa NCUEPIILIBAETCS U3-34 00pbIBa
HEKOTOPOro KojnuyectBa Gubp M BLIAEPTUBAHUS
OCTIbHBIX, YTO OTIPEHENsiETCS YCIOBUEM

Cn 52-104-2006*

/

Iiom <L .
f.an < 7 (6 1)

Bropoii caywaii: COnpoTHBIEHHME PACTSKEHUIO
cranepudpobeToHa HCYEPTILIBAETCS M3-3a BhIIEP-
TMBaHUs 13 GeTOHA YCJIOBHO Bcex (hubp, yro om-
pelensieTcs: yCIOBUEM

l
Lz L. .
f.an 2 (6 2)

B dopmynax (6.1) u (6.2) /., — nnmna 3anen-
k¥ GUGpHI B GeTOHE, 0GeCNeYBaIOLIAs €€ pa3phiB
NPY BLUIEPTUBAHUH, OMpenensiemas no gopmyne

rlfdf rede ser
l = T S
£ > 6.3
o Rb,ser ( )
rae df',ed— TMIPUBENEHHBIA OIUAMETP MCIOJIb3ye-
Moil pUbPH, MM;
R

¢ er — HOPMATUBHOE COMPOTURJICHUE PACTsi-
xeHmo dubp, Mlla;
Ny — KO3GQUUHEHT, yINTHIBAIOLIMIA aHKe-

poBKY HubpHI.

Jna ¢ubpbl, dpesepoBannoil U3 ciasi6OB, Bbi-
nyckaemoit o TY 0882-193-46854090, xoadpdu-
LIMEHT 1, NPUHAMAETCs paBHbIM 0,8.

Jns dubpel, pe3aHHOI W3 CTAJLHOIO JIMC-
Ta, BbimyckaeMoit mo TY 1276-001-70832021 u
TV 0991-123-53832025, xoappuumeHt T, NPHHHU-
MaeTcs paBHbIM 0,6.

Jnst pubph, pybieHHOM U3 CTaIbHOM HPOBO-
JIOKM, ko3 duimeHT T, TIPUHNMAETCS PABHBIM CO-
OTBETCTBEHHO BBIITYCKAEMOMH:

no TY 1211-205-46854090:

0,9 — s mapku XEHAUKC (HENDIX),

0,85 — mns mapku ®UBEKC (FIBAX) —
1/50 n 1,3/50;

0,80 — ana mapku TBUH®DIDT
(TWINFLAT);

0,70 — pnst Mmapku MUKCAPM (MIXARM);

no TY 1221-002-95751815:

1,00 — mna Tuna OJIT;

0,95 — mng tuma OJITI;

0,85 — mna Tuna POJIA;

0,80 — mns tuna @B npu nuameTpe df>
>0,8 MM;

0,75 — nna tuna ®B npu auamerpe d <
<0,8 MMm;

no TY 1276-001-56707303 tiuria <MUKAC»:

0,6 — mas mapox PACk 30/0,5; PACK
60/0,75 u ®AO 60/0,75;

0,75 — mna mapku PAO 50/1,0.

ITpn npoexkTupoBaHuU dy o IPUHMMAETCS PaB-
HbIM

df.red =],13 S[, (64)

roe Sf — MJIoWagb HOMUHAIBHOTO NMOAEPEUHOro
ceueHHs: GUOPLI, onpelensemas Mo ee

13
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Taonuua 6.1

3Hanctime klrr B 3aBUCMMOCTH OT pasMCcpoB CCUCHMSI PACTIIHYTOro INEMCHTA npn
/l, '’
0,5 1 2 3 S 10 20 bonee 20
0,2 0,98 0,93 0,78 0,732 0,695 0,665 0,651 0,637
0,4 0,97 0,92 0,77 0,724 0,686 0,658 0,642 0,628
0,6 — 0,91 0,76 0,718 0,681 0,653 0,638 0,624
0,8 — 0,90 0,75 0,707 0,671 0,643 0,628 0,615
1,0 — — 0,73 0,687 0,652 0,624 0,610 0,597
1,5 — — 0,69 0,649 0,615 0,589 0,577 0,564
2 — — 0,67 0,630 0,597 0,573 0,559 0,548
3 — — — 0,612 0,580 0,556 0,543 0,532
5 — — — — 0,556 0,543 0,530 0,519
10 —_ — — — — 0,533 0,520 0,510
20 — — —_ - — — 0,516 0,505
Bosee 20 — — — — — - — 0.5
MpuMevanume — buh — cCOOTBCTCTBEHHO GOJBIIMI M MEHBLUMIA PAa3Mepbl CEYEHMS MEMEHTA (MJIM €0 YacTH),
MEPIEHAUKYSIPHOrO K HanpaBieHUIO BHEIIHETO PACTATKBAIOUICIO YCUIUS.

HOMMHaNLHBIM pa3McpaM, TIpUHUMAae-
MDbIM 110 COOTBETCTBYIOIIMM TVY.
6.2.7 Ecnu umeeT MeCTo mepBbId Crydail ucuep-
Nanus CONMPOTUBIIEHUS PACTSDKEHUIO cTasiechnopobe-
TOHa, TO BEIMYMHA Rﬂ” onpenensercs no gopmyne

/
R‘/br = ml [KTkOZI MfVRf[l "%]"'

(6.5)

+0,1R, (0,8~ [2u, ~o,005)},

rme m; — x03¢hdUUNEHT yCaoBuil paboThl, npu-
HUMaeMblit paBHbIM 1,0 m1s dubper us
cns6os.; 1,1 — s dubpel U3 IucTa U
(pubpb U3 NPOBONOKH;

k, — KO3(MGOULMEHT OPUEHTALMH, YIUTHIBA-
O1WKHA opueHTauuioo ¢ubp B odbeMe
3/IEMEHTa B 3aBHCHMOCTH OT COOTHOILIIe-
HUS Pa3MEepPOB CEYSHUsI DTIEMEHTA U UK -
Hb! GUOPbI, MPUHUMAEMBIi TIO Ta0. 6.1;

Hs — KoahdHLMeHT PUOpOBOro apMHpoBa-
HUS 10 06BEMY;

K, — xospdnumeHnT, onpenensemMblii no
dopmyne

Ky = 1= (1,2 80u,,)?. (6.6)

6.2.8 Ecny uMeeT MecTo BTOPO# Cilyyail ucuep-
MaHusi COMPOTHBICHMS pacTsaXeHuio cranedudpo-
OeToHa, BeNUYUMHA Rﬁ” oripenensiercsi no gopmyne

kau sl
——‘-’-’“f—"f+0,08—0,5pf\. » (6.7)

Rﬂ)l :msz KT
nf S .red
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rae m, — KO3(pUUHEHT yCnoBUA paboThi, Npu-
HUMaeMblit paBHbIM 1,0 s dubpet 13
cns6oB; 1,1 — mnsa Gubps U3 nucrta u
¢u6pbl U3 NPOBOJIOKH.

6.2.9 3naueHusa Ko3(HULMEHTOB m| U m, B
CJIyyasix IpUMeHEeHUs] MPOTPECCUBHBIX TEXHONOTHIH
MOTYT ObITh YTOUHEHHI T10CJIE KCITEPUMEHTAIbHO-
ro 060CHOBaHUSI B COOTBETCTBYIOIEM MOPSIOKE.

6.2.10 PacuerHoe CONpOTUBJIEHHE CXKATHIO CTa-
necdubpobeToHa be ONpENENseTCI B 3aBUCUMOCTH
OT KJlacca MO MPOYHOCTH Ha cxaTue GeToHa-MaT-
PMIIbI, BUA U pa3MepPoB GUOPLI, reOMETPUU U pa3-
MEpPOB ceueHMs aneMeHTa. [Ipu 3TOM yuyuThiBaeTCs
TONBKO padoTa pnbdp, OPUEHTHPOBAHHBIX HOPMATTb-
HO K HAIpPAaBAEHUIO BHEIHETO CXKMMAIOLIETO YCH-
JIMS M YAOBIETBOPAIOIIMX YCaoBuIo (6.1) n. 6.2.6
Hacrosiero CII.

Beanunna Ry onpenensiercst no gpopmyne

Ry = Ry + (koo Ry ), (6.8)

rae k, — KO3hOUIUMEHT, YIUTHIBAIOWUMIA PabOTy
¢ubp B ceueHUU, MepreHaAnKYIIPHOM
HanpaBJIeHU IO BHELIHETO C)XKMMAIOUIETO
YCHNS, U IPUHUMAEMBIi 1o Ta6a. 6.2;
9o — KoahdbrumeHT 3 HeKTMBHOCTH KOCBEH-
HOro apMupoBaHus (pubpamMu, BbIYUC-

nsieMblit no popmysie

_ 5+ L
O = Tva5L (6.9)
2
rae Lo kb Ry (6.10)
Rb



6.2.11 Ipu pacueTe KOMCTPYKLMIA. LS onpejie-
JIEHUS BEJIUYUH R u R . Koo puumeHTsl kK, 1 K,
MPUHUMAIOTCS COOTBeTCTBeHHo no taba. 6.1 ’ 6.2,
PA3AUYHLIM ISl OTOCNLHBIX 4acTeil CeYeHUs pac-
CYMTBLIBAEMOrO dJieMeHTa (BEpXHEW MOJIKM, HMX-
HEel MoJIKU, CTEHKM, pedpa U T.1.), B 3aBUCUMOCTH
OT COOTHOLIEHUSI UX Pa3MEPOB U JUIMHBI HUOPBI.

6.2.12 Ipu pacyeTe nNo NPOYROCTH CTanePu6-
pOBETOHHbLIX KOHCTPYKUMH (PUOpPOBYIO apMaTypy
caefyeT NPUHMUMATh PABHOMEPHO pacnpeneieHHOR
JI0 CEYEHMIO INEMEHTA C KO3DHHUMEHTOM TMpPU-
BEAEHHOr0 apMUPOBaHUs 1O TJOLIAAM, Onpele-
JileMbIM 110 hopMyam:

DA PacTAHYTOH 30HBI

n

“fazuka(ia (611)
AJis CIKATOM 30HbI
“’lfa :Mf\vk,?;, (6’]2)

TIE [y, U u’ﬂ, — ko3(ppuumeHTH PMOpPOBOTO ap-
MUWPOBAHUs MO IJIOLANH;

Hg, — ko3 duLmeHT GudpPOBOro apMu-
pOBaHHUs 1O 00BEMY,;
k,. ¥ k, — x02bdULMEHTbI, NPUHUMAEMbIE

COOTBETCTBEHHO 110 Tab.1. 6.1 1 6.2
Hactosiuiero CIT.

6.2.13 Ilpu pacuerte npoyHocty cranehnopobde-
TOHHBIX KOHCTPYKLMH BeIMUMHBI PACYETHLIX COMNPO-
TURJIECHWH NPUHMUMAIOTCS T COCTABISIIOIUMX YacTe
nonepelmoro cequml aneMenTa Ry, Rﬂ, R f(mm
nomm) s R (nns pebpa UM CTeHKH) U R i

, (1151 KOJILLIEBOTO CEYEHHA) U onpenenmmc;l 1o
. 6.2.7 — 62,11 Hacrosiwero CIT ¢ ncnoab3oBaHu-
eM B dopmynax (6.5) — (6.8) koadduumenTos

Tadonuua 6.2

CM 52-104-2006*

OPMEHTALIMM [Tl COOTBETCTBYIOULMX YaCTEN CeueHUs:
K,y — TS CXATOM MOJIKHM; kU, ISt pacTAHYTOM
MOJIKH; K, — ISt PACTSIHYTOM 30HbI cedenus pebpa
WM CTEHKH, k“ ,» — A5 CKATOM 30HbI ceverus pebpa
WY CTEHKU; kw , M Kk, — LISl COOTBETCTBEHHO pac-
TSHYTOM M CXATOit 30H KOJBLEBOrO CeYeHHMS!.

6.2.14 PacyeT no rnpoYyHOCTH HOPMAIbHBIX Ce-
YEHUI CnenyeT NMPOM3BOAMUTL B 3aBUCMMOCTU OT

COOTHOHIEHHUSI MEXIY 3HAYEHUEM OTHOCUTEILHOM

X
BLICOTBI CKaTOM 30HH cTanedubpoberoua & = E

onpeaessieMbIM U3 COOTBETCTBYIOLLIMX YCJIOBUI paB-
HOBECHS1, U 3HaYeHUEM rpaHUYHON OTHOCHUTEILHOI
BLICOTbI CXKAaTO# 30HbI &p, MPY KOTOPOM Npeneib-
HOE COCTOSIHUE 3/IeMeHTa HACTYNaeT ONHOBPEMEH-
HO C JOCTMXEHUEM B pACTAHYTOM apMaType Harnpsi-
XEHMH, PABHOTO PACYETHOMY COMPOTUBJIEHUIO R
6.2.15 3nauenue &, onpenensiior no Gopmyne

®
P+ 2R -2
Oscu 1,1

TAE ® — XapaKTepUCTUKA CKATOU 30HbLI cTanedus-
pobeTona, onpenessieMasi mo popmyJie

Er =

(6.13)

o = o —0,008R,, (6.149)
rme oo — Ko3phULMEHT, NPUHUMAEMbIH PaBHbIM
1 6eTOHAa-MaTpHULBL:
THKEIIOTO e eeeierieenieenieesrreireeereeesneesesesesnens 0,85;
MENIKO3EPHUCTOrO FPYNTBL A .....oooooveiieiee 0,80;

R, — B MIla;
C,,— HanpsxeHue B apMarype, MIIa, npu-
HUMaeMoe [Ulsl apMaTypbl KJIACCOB:

3RaueHune k, B 3aBHCHMOCTH OT PA3MEPOB CEYEHMS CXKATOTO ICMEHTA NpH
/i, s
0,5 1 2 3 5 10 20 Bonee 20
0,2 0,126 0,263 0,449 0,511 0,560 0,597 0,616 0,636
0,4 0,122 0,259 0,444 0,506 0,555 0,591 0,610 0,629
0,6 0,122 0,257 0,441 0,502 0,551 0,589 0,606 0,624
0.8 0,122 0,253 0,429 0,494 0,542 0,578 0,596 0,614
1,0 0,118 0,247 0,422 0,480 0,527 0,563 0,580 0,597
1,5 0,110 0,232 0,399 0,454 0,498 0,531 0,548 0,565
2,0 0,110 0,226 0,387 0,440 0,484 0,517 0,532 0,549
3 0,105 0,219 0,375 0,428 0,470 0,510 0,517 0,532
5 0,1 0,214 0,367 0,418 0,458 0,490 0,504 0,520
10 0,1 0,210 0,360 0,410 0,449 0,481 0,495 0,510
20 0,1 0,297 0,356 0,406 0,446 0.475 0,490 0,505
bonee 20 0,1 0,205 0,353 0,401 0,442 0,470 0,485 0,5
MpuMmeuannme — buh — coOTBETCTBEHHO GONBUIMA U MCHBLLIMH Pa3Mepbl CCUEHUR INEMEHTA (MM €ro 4acTH),
NEPREHAMKYNAPHOro K HaNpaBaciiMio BHELIHCIO CXKXUMAIQLUCIO YCHAKUSA.
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A240, A300, A400, AS00, BS0O ... 6, ,=R~o
AG600, A800, A1000 ....... 5, =R +500~c, ~Ac
or Bp1200 no Bp1500, K1400
1 KES00 oo 0,=R+500~c,,,

rae R, — pacyeTHOE CONPOTUBIEHUE apMaTypbl

PACTSIKEHKIO, MPUHUMAEMOE C yue-
TOM COOTBETCTBYIOLIETO KO3 bUuU-
€HTa HAQEeXHOCTHM MO apMaType y,, 1o
ykazaHusim 1. 2.2 CIT 52-102;

s
sp?

6,, — NPEABAPUTE/ILHOE HATIPSKEHHE B apMa-
TYpe C Y4ETOM BCEX NOTEPb M Y, = 0,9;

Ao, — cMm. M. 5.1.15 Hacrosuero CIT;

Oy, — NPEAE/IbHOE HATIPSKEHHE B apMaType

CXaToi 30HbI, NMPUHUMAEMOE a1
KOHCTPYKLMI U3 TSDKENOTO U MENIKO-
3epHucToro craiedundpobeToHa pas-
HbiM 500 MTTa. I'lpu pacyere an1eMeH-
TOB B CTaIMM 00XATHs 3HAUCHHUE O =
= 350 MIa.

6.2.16 Ina HanpsAraeMoit apMarypsl, pacno-
JIOKEHHON B CXAaTOH 30HE, paCYeTHOE COINPOTUB-
JeHne cxatvio R (nn. 6.2.18 n 6.2.19) nomxuo
ObITh 3aMEHEHO HAMPAXKEHUEM G, PABHBIM:

500 — o, — npu yuyere KoadduLMeHTa ycio-
Buit pabotel 6eToHa y,, = 0,9 (1. 5.1.10);

400— o5, — nmpu y,, = 1,0.

3necn 500 u 400 — B MI]a.

3HaueHHs Cy, ONpeAensiioT ¢ KoahduuneH-
ToM v, = L,1.

Bo Bcex cnyyasx HanpsbxeHUe G, IPUHUMAIOT
He Gonee R

6.2.17 Ilpu pacuyeTe BHENEHTPEHHO CXAThIX
KeJe300ETOHHbIX BJIEMEHTOB B HAYAILHOM 3KC-
LEHTPUCUTETE TPUIOXEHUS NMPOIOILHON CUIIbI
€y CJIEAYeT YUUTLIBATHL CAYYaMHbI 9KCUEHTPU-

CUTET ¢y, MPUHUMaeMblid Mo 1. 4.2.6 HacTosALE-
ro CIT.

R

Pacuer M3rn6aemsix 3/1eMEHTOB

6.2.18 PacueT no MpoYHOCTH CEYEHMI U3TH-
0aeMblX 3JIEMEHTOB MPOU3BOASAT U3 YCIOBHUS

M<M, (6.15)

rae M, — upeaenpHbii M3rnbalowui MOMEHT,
KOTOPbIH MOXET ObiTh BOCTIDUHSIT Ce-

YCHMUEM IJIEMEHTA.
6.2.19 3HayeHue M , pns u3ruGaempIX craje-

ult
(hudpobeTOHHBIX I1EMEHTOB NPAMOYTOILHOTO Ceve-

x
uus npu & = A < &g onpenensior no hopmyne

npu ¢hubposoM apMuposBaHuun (cMm. n. 4.1.2),
puc. 6.1

M, = Rybx0,5h, (6.16)

IPU OTOM BHICOTY CXKATO# 30HBL X ONPEACIsSIOT
no ¢gopmyne
Rg.h
L et (6.17)
Ry, + Ry,

Np¥ KOMOMHUPOBAHHOM apMUPOBAHUM (CM.
n. 4.1.2), puc. 6.2

M, =R/bbx(h—§—a]+RxA; (h—a' —a)—
i (6.18)
—Rﬂ,,b(h—x)( 3 —a];

MPY 3TOM BBICOTY CXKATOU 30HbI X OTIPEACIAIOT
U3 yCJ10BUsI

R A + Rybx = Ryb(h—x) + R A;. (6.19)

B dopmynax atoro myHkra u 11. 6.2.20 060-
3HA4YeHUA IUIolIaeii ceyenns A, u A; oTHOCATCA
KaK K HampsraeMoif, Tak U K HeHanpsiraeMoi ap-
Mmarype.

R bx

RivtAt

0,5h

Riwt

Lo}

Pucynox 6.1 — Cxema ycuiuuit M amopa HarpspKeHUR B CCUCHMU, HOPMAJIBHOM K NPONOJILHONW OCH HU3rubacmoro

cranehnbpobCTOHHOrO JIEMEHTa NPSIMOYTONIBHOMO CEYEHMUs

, IpY €ro pacuyere no NpoyHocTu (npy GpuOPOBOM ap-

MUPOBAHUU)
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g]: N R _ReAs A

- RvAc

RibtAt
ﬂ

RsAsﬁ' h Ko~
a l Riwe
b

1 — crepxHeBass apMaTypa
Pucyrox 6.2 — Cxema yCHIMii M SMIOpPa HANPSDKEHHH B CEYEHHM, HOPMAILHOM K TMPOJOABHON OCH M3ru6aeMoro

cTaner6poOETOHHOTO 3IEMEHTA MPSIMOYTOABLHOIO CEYCHMS TNIPU €0 pacyeTe 1Mo MPOYHOCTH (TP KOMOHHHUPOBAaH-
HOM apMHUpPOBaHHM)

1

) & . by )
a '
X Reos RscA's ! = ]
\ X "Ref'A'e _tf\K
As
M R[bl,w Rﬂ)t,wAwt bw tw h
‘ Rt fAR ASM tf‘
_T: RA: |
a Rt by l
1 by

14

7 Li: 3 Rib,f A
. ~ RscAs
\ X “RorA%w /// Lf

——i—

Roo.wA'we b

Ribw

Rbtw Ribt,wAwt bw tw h

T

Ribe,f by

a—npu xSty 6 — npu x > t’;; 1 — cTepXHeBast apMatypa
Pucynox 6.3 — Cxema pacnpefescHUsl YCWINH WM 3MIOpa HAMPSDKCHUM B CEUCHUSIX, HOPMAJNBHBIX K INpo-
JNIOJIBHOW OCH M3rMdaeMoro 37eMeHTa ABYTABPOBOIO CEYCHMS MPU KOMOHHUPOBAHHOM apMUPOBAHUU

6.2.20 3nayenne M, nas n3rudaemMbix dJeMen- €CIM TpaHUIIa TIPOXOOUT B moJike (puc. 6.3,a),

TOB, MMEIOIIMX NOJIKY B CXKATOM 30He (TaBPOBbIE H T.e. coOIONaeTCsa yCIoBue
X
= S -
IBYTABPOBEIE CEYEHHs) TIPM 3 A Er ompene R A + Ry, sbsts + Ry byt <
JISI0T B 32aBUCUMOCTH OT NOJOXEHUSI IPAHKIBI CXKa- ., , (6.20)
(¥} < .

TOI 30HBL < Rpbyty + R AL,

17
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3Hauenne M, onpeaensior no n. 6.2.18 kak ana
NpPStMOYTOJILHOTO CEeUCHUs WMPUHON b ;
ec/n rpaHMLa rnpoxXoauT B pedpe (puc. 6.3,6),

T.¢. ycsiosue (6.20) He cobnionaetcs, sHadenne M,

Onpenesior 1no popmysne
“[, Rﬂ)f’fl]f (h a—10 5{})4’
’/
+R, ol h—a—17; — 2 |+
S { ) J 6.21)
+R A (h—a —a)— Ry, “,bwtw{h —a—x- %) -

[f_a
“Rpsbstr | 5|

I1PU 3TOM BLICOTY CXAaTOMH 30HbI cTanedudpodeTo-
Ha X OTPeNessioT U3 YCAOBHS

RS‘AS + Rﬂ)l fbftf +Rﬂ)l wb t

w

= Rﬂ) wl) fw + ij bftf + RYC ;. (622)

6.2.21 3Hauenue b}, BBOAMMOE B pacueT, npu-
HUMAIOT U3 YCAOBUS, UTO LLIMPUHA CBECa IOJIKK B
KaXKAYIO CTOPOHY OT pefpa KoaxHa ObiTh He Donee
1/6 nponera 3neMeHTa U He Gosee:

1/2 pacCTOSIHMSL B CBETY MEXAY NMpPOLOJbHbIMU
pebpaMU — Npu HaJIWUMU NTONEepeYHbIX pedep uiu
py A/ Tz 0,1h;

6h; — mpu oTCYTCTBMM monepeyHbix pebep
(VM TIDUM PACCTOSHUSX MEXLY HUMH GOJBLIMX,
YeM pacCTOSIHUS MEXAY MPOACAbHBLIMU pe6paM14)
u h < 0,1k

IPY KOHCONBLHBIX CBECAX MOJKHU:

6hy — npn h7= 0,1k,

3hy — nipw 0,05k < hy <0,1h;

npu Ay < 0,05h — cBechbl HE YYHTBIBAIOT.

6.2.22 PacuyeT no npoYyHOCTH U3rubaeMbix e~
MEHTOB KOJIbLUEBLIX CeyeHMit (puc. 6.4) rmponsso-
JUTCS:

npu R,

e 2 0,38R,, n3 yenosusi

M= 4 [Rj,,, sinna, + Ry, (1-1,350,) 1,60, ] (6.23)

rae Ry, = R

b
R
fhtr
Oy = ——""7——] (6.24)
Rp +3,35R,,
F,, — Dagnyc CPEIMHHOMN NMOBEPXHOCTH CTEH-
KM KOJIbLIEBOTO 3JIEMEHTA, PABHbIM
F+r
Im =55,
2 .

¥, M F; — PaaMyChl COOTBETCTBEHHO HapYXHOH W
BHYTPEHHE# rpaHeii KOJblIEBOTO CeYEHHS;

18

npu Rﬂ”, < 0,38be W3 YCJIOBHS

sin no.,.

M < A [Rﬁr O) 234Rﬂ)ll':lrm) (625)

rae A, — obluas nuowanb KONbUEBOIO CEeueHus,
onpeaensemas no Gopmyie

A, = 2mr,t,;
Ry, = Ry s
0,73R,,
o, =—— L (6.26)
Rj,, + 2Rﬂ),,.

6.2.23 Tlpu pacuere no NpPoOYHOCTH U3rHbae-
MbiX cTaneGUOpOGETOHHBIX 31EMEHTOB CKJlaaya-
TOTO CeyeHMUs! ¢ KOMOMHUPOBAHHBIM apMUPOBa-
HHUEM CTepXHEeBO apMaTypoil kiacca ot Bp1200
10 Bp1500 3HaueHue BenunyuuHbl Ry B pacyeTHbIX
dopmynax (6.17)—(6.22) nn. 6.2.18, 6.2.19 Ha-
crosiiero CIT (puc. 6.2 u 6.3) npuHumaeTcs yM-
HOXEHHBIM Ha KO3(hGHUMEHT ycnoBuid paGoThl
m;, PaBHbI:

0,85 npu Ry A, 20 SN‘,

090npu02N< ,AD,<O5N

0,95 npu R ,Ab, < O 2N
rae N, — cymMmapHoe npeiejbHOe yCUIME B pac-

TAHYTOM CTepXXHeBOW apmartype, N, =
= AR.

6.2.24 IIpu pacuere NoO NPOYHOCTU M3rudae-
MBIX 51€MEHTOB PEKOMEHYETCS co6mozlaTl> ycno-
BHe x < Eh

B cny‘{ae KOTAA MO KOHCTPYKTUBHBIM COO0pa-
JKEHMAM WIH U3 PacyeTa Mo MpeleibHbIM COCTOs -
HHSAM BTOPOW Tpynnbl MIOIAAbL PAacTIHYTOH ap-

1 — cTepxHeBast apMarypa

Pucynox 6.4 — Cxema KonbUCBOTo ceycHus craneduod-

pOGCTOHHOl‘O ANEMEHTA, NIpUHUMaEMad NpH €ro pacdye-

T€ MO MPOYHOCTH Ha M3rnb (Mpu KOMOGMHMPOBAHHOM
apMUPOBAHWM)



Martypsl NMpUHATa OoJblIeH, yeM 3TO TpebyeTcs
ans cobmoaeHus yenosus x < &, To ans ane-
MEeHTOB M3 6eToHa Kaacca B30 u Huxe npu KOM-
OMHNPOBAHHOM apMMPOBAHUM C HEHATIPAFAEMOiA
apMmatypoit knaccos A240, A300, A400, A500 u
B500 momnyckaerca npefeibHbit u3rnbaromnin
MOMEHT M, onpenensath no ¢popmyiam (6.18) uiu
(6.21), noacTasnss B HUX 3HAYEHUST BBICOTHI CXKa-
TOM 30HBL X = & o1,

. Pacuer BHEHEHTPEHHO CXKAThIX IJIEMEHTOB

6.2.25 Pacyer 1o nNpoYHOCTH MPSAMOYIONLHBIX
CEYEeHU I BHELEHTPEHHO CXAThIX 31eMEHTOB NpPO-
U3BOOSIT U3 YCNOBUSA

SCS

Ne < R/,,bx(h —%—a]+R Ah—-d -a)-
. ) (6.27)
_a ,

b (5~ x)(h

L€ e — PacCTOSHUE OT TOYKM MPUIOXKEHUS CUITb
N 110 LIeHTpa TSKECTH CeUEHHUsI pacTsHy-
TOM MJIM HaUMEHee CXaTou (Npu MOJTHO-
CTbIO CXaTOM CE4YEHHM 3JIEMEHTA) apMa-
TYPBI, PaBHOE:

h-da-a

2

3xech 1| — K03 OULIMEHT, YUUTHIBAIOIIMIA BIU-
SIHME TIPOLONBLHOTO M3TMba (mporuba) ajmeMeHTa
Ha €ro HECYHYIO CHOCOOHOCTL U ONMpeaeasieMblit
cornacHo 1. 6.2.27 Hacrosiuiero CIT.

e =eymn+

Chn 52-104-2006*

BricoTy ¢XaToit 30HbI X OTIPEAEsIOT:

npu £ == <&, (puc. 6.5) u3 ycnosust

d
h
R A, + Rybx = Ry b(h — x) + RA; (6.28)

npu & = % > &g no dopmyne

N+RAMIER R 4y R, pn1TER
x = 1= D — bha‘"ék.(e.w)
R/bb+h '} + ot R
0

(1-€g) h(1-&g)
6.2.26 3naueHue koddduLMeEeHTa 1| IPHA pac-

yeTe KOHCTPYKLMIA 1o HenedopMUPOBAHHOMR cxe-
Me ompeacsiior no dhopmyne

]
n—l_Na
N,

cr

(6.30)

rae N, - YCIOBHasA KpUTHYECKasi CUa, Onpee-
JsiemMast mo opmyne

n*D

N -TY
g

o = s (63 1 )
roe D — xecTkocTh cTaneduOpobeTOHHOro 371e-
MEHTa;
ly — pacueTHad INMHa 3N€MEHTa, ONIpeaeNs-
emasi coriacHo n. 6.2.28.

N 1
. - \\ A's
[3] < Rﬂ) ' /\
2 _ARscAs /4/K N
RivAc 8
()
=
RivtAe_
RsAs o AS\\\.
« Rt
b

1 — crepxHeBast apmaTypa

Pucynok 6.5 — Cxema yCUIIWIA 1 3TIOpA HATIPSKCHUI B CCYEHUM, HOPMALHOM K MPOAOALHOI OCH CXaToro cranedut-
POBETOHHOTO 3/EMEHTA NPHU €ro pacueTe MO MPOYHOCTH (MPU KOMOMHMPOBAHHOM apMUPOBaHUN)
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Honyckaercsi 3HayeHne D onpenensts no ¢op-
MyIne

D=kyEyl+ k E,I, (6.32)

rae E, E_ — MOaysn ynpyroctu COOTBETCTBEHHO
cranedrOpobeToHa U apMaTypbi;

If, I/, — MOMEHTBI MHEepLMY Mo ce-

YEHUsI COOTBETCTBEHHO cTaneduod-

poGeToHa M BCeit MPOAOJbHON ap-

MaTypb! OTHOCHUTENbHO LEHTpa TSl -

XECTU MONEepeyHoro CevyeHUs

3JIeMEHTa,
UL R
P 0 (0,3+8,)
.= 0,7,

¢, — KO3 PNUMEHT, YUMTHIBAIOWMA
BAUSIHUE UIMTEIbLHOCTU AEHCTBUSA
Harpysku

g =1+ ﬂ,
M,
rne M,, M,, — MOMEHTbl OTHOCHUTENILHO UEHTpa
HauboJsiee pacTsiHYTOrO WJIM Hau-
MEHEe CKaToro (Npu LIETUKOM Cxa-
TOM CEYEHMH) CTEPXKHS apMaTypbl
COOTBETCTBEHHO OT JI€UCTBMSI 1OJT-
HOM Harpy3ku u OT ACHCTBMSA MO-
CTOSIHHBIX W JUTUTENLHBIX HATPY30K;
8, — OTHOCHUTENbLHOE 3HAYCHUE IKCUCH-

o €
TPUCHUTETA TTPOAOJIbLHONU CUITBI }—0 s

1

M
The e, =" NpUHUMaeMoe He

MeHee 0,15.

JonyckaeTrcs ymeHblIaTh 3Ha4YeHue Koahduumn-
€HTa 1) C YYETOM pacrpeseneHnsa m3rnbalolmx Mo-
MEHTOB IO [UIMHE 3ieMEeHTa, XapakTepa ero aegop-
MUPOBAHHA U BIMSIHUS NPOruOOB HA 3HAYECHUE U3-
rnbaroLero MOMEHTA B PACYETHOM CEUEHUH NYTEM
pacuera KOHCTPYKUMHK KAK YIAPYTOH CUCTEMBL.

" 6.2.27 PacueT no npoYHOCTY NPSIMOYIOJIBHBIX
CEYEHHUI BHELIEHTPEHHO CXAaTbIX DJIEMEHTOB C ap-
MaTypoH, pacNoJOXEHHON y NPOTHUBOMOAOXKHbIX
B IJIOCKOCTHM M3ruba CTOPOH CeYeHMs, NPH 3KC-

LIEHTPUCHUTETE MPOJOJIBLHON CHIIbE € < ) v ruob-

!}
KOCTH —%S 20 pomyckaeTcst MPOU3BOANUTL M3 yC-

J10BUA

N<N (6.33)

ult

rne N, — npenenbHoe 3HayeHUe MPOAOSbHOM
CWJIbI, KOTOPYIO MOXET BOCMPUHATbL
QJIEMEHT, onpenenseMoe no Gopmye

20

Ny=0(RyA+ R A (6.34)

s, Iot) s

rae A.

s — TUIOLIaNb BCEH NPOAONLHONM apmary-

pbl B CEUEHHUH DJIEMEHTA;
¢ — Ko3(hhuuMeHT, NpuHKUMaeMblil nIpu
JIUTENbHOM JEUCTBUU HArpy3KM TIO
Tab. 6.3 B 3AaBUCUMOCTH OT THOKOCTH
3/IeMEHTA.
[Tpn XpaTKOBPEMEHHOM [CHCTBUM HArpy3Ku
3HAYCHHMS @ OFPeaesSIOT 1O JMHEHHOMY 3aKOHY,

npuHumasi ¢ = 0,9 npu -1/91—= 10 u ¢ = 0,85 npu

ly
- =20.
h

Tabaunuwa 6.3
Iy /h 6 10 15 20
¢ 0,92 0.9 0,83 0,7

6.2.28 PacueTHy10 AMHY [, BHEUEHTPEHHO
CXaTOro 3JeMEHTAa ONpPEAECHSIOT KaK Ijd 3Je-
MEHTOB PAMHOM KOHCTPYKHHUHU C YYETOM €€ Je-
hopMUpPORAHHOIO COCTOSHUSA NpU HauboJsiee He-
BbITOJHOM JIsl TAHHOTO DJIEMEHTA pPacroaoxe-
HHUU HArpy3ku, NpuHMMas BO BHUMaHHE HeyIl-
pyrue nechopMaumMu MaTepualoB M Haluuue Tpe-
LIVH.

JIomnycKaeTcsl pacyeTHYIO JUIMHY /, 371EMEHTOB
MTOCTOSAHHOTO TONEPEYHOTO ceyeH s No UIMHE / npu
JNEHCTBMH NIPOAOJILHON CWIbI TPUHUMATL PABHOM:

ISl BJIEMEHTOB € WAPHUPHBIM
OMUPATIMEM HA ABYX KOHUAX ...ovvvrenrarrenannn.. 1,0/;
JUIsl DNIEMEHTOB C XKECTKOI 3aIelTKOM
(McKIIoYaoieii NOBOPOT ONOPHOTO CEUeHUs)
Ha OJJHOM KOHIIE W HE3aKPErjICHHBIM
APYTUM KOHLIOM {(KOHCOJb) ....vvveeiereniiriaeeanns 2,07,
U1 DJIEMEHTOB C WApHUPHBIM HECMEIUa-
€MbIM ONNMPAaHUEM Ha OAHOM KOHLE, a Ha
IPYroM KOHUE:
¢ xccTkoit (6e3 mopopora) 3anenkoii .... 0,7/,
C NOAATAUBON (IOMYCKAIOWCH OrpaHu-
YECHHbI# TTOBOPOT) 3AAEAKOM ..ovveeerenneee 0,91/,
U151 BNIEMCHTOB € MOAATIMBbLIM LLIADHUPHBIM
onupanueM (QOMYCKAIOWEM OrpaHUYEHHOC
CMCLUCHUE OMOPbI) Ha OOHOM KOHIIE, a Ha
JIPYroM KOHLE:

¢ Xxecrkoi (6¢3 noropora) 3aaenkoi .... 1,5/;
C NOJaTAMBOM (C OrpaHMYEHHBLIM NMOBO-
POTOM) 3TETAKOM cevvvrvvevvireeeeee e 2,0/,

IS 3JEMECHTOB C 1CCMCILIACMBIMM 3a/ICIKAM U
Ha JIBYX KOHLAX;

JKECTKUMHN (6€3 MOBOPOTA) .evvveeererrinnnnns 0,5/;
TMOJATNAUBLIMU (C OFPAHUYEHHBIM
TTOBOPOTOM) oc.eieeeiininniereeesseseeeraninnenieens 0,87

o151 3JIEMEHTOB C OrPpaHUYCHHO CMELIlaeMbIMU
3aiciKaM¥ Ha ABYX KOHLaXx:

KECTKUMU (6€3 MOBOPOTA) ..oovvvvveeeienie 0,8/
NOJATAUBBIMM (C OTPAHMYEHHDBIM
TTOBOPOTOM) oeeeiiiiinriiieneieeicrameereeeeennens 1,2/.



6.2.29 PacueT 1o npoYHOCTH BHELEHTPEHHO
CXaTbIX cTanePUOPOGETOHHBIX JIEMEHTOB TaBPO-
BOTO M ABYTaBPOBOIO CEYEHUM cieayeT NpoOU3BO-
IUTh!

X
=<
mpy § = <&,
ecnn x < 1/ (puc. 6.6, a), — u3 ycnosus
Ne' < Ry, ,A,0,5t, + ', —a) + Ry, A, X
< (B2 a"= 05 +'R At~ a5 -

— Ry pAr(0,51, = a; (6.35)

BLICOTA CXKATOM 30HbI X cTanehubpobeToHa or-
penensieTCs U3 yclaoBUs

cn 52-104-2006*

ecan x > t',(puc. 6.6, 6), — W3 ycnosus

, h—-x—t, ,
Ne’ < Rpy A —2—+x—a +

+R 7 A (h -a - O,Srf) +
+R A (h-a') - Ry Ay, (0,517 —a')-

’

-t
Ry e (x_zﬁ Fx- a’], (6.37)

TJIe BhICOTA CXXATOM 30HbI X cTanedudpodeToHa or-
peACNACTCA N3 yCAOBUA

N+ Ry Ay + Ry oAy + RA = N+ be,,wAw,ﬁ_RﬁuAﬁ“L R.4,-
- RscA’s - Rﬂ:f’ be = 0; (636) - RscA.r oS L f e
- Rﬂ})wbw(x - t'f) =0 (6.38)
a) N N
\ - F——0
¢' a ' b'f ¥
e
| R RuAS | . [
cc i —— x]( //// t;.
Riv.rAfe 5 / —
o L Revw —] RibuwAw by tw| |h
—] 1
RvtfAS i
AL \_l t
RsAs o
a | Rebef ;L——bf -,L
6)
N N
!r_——.. .'
) ‘ be
€ a ¢ T_*——_—T
——]m“ RO ReAN .
€c R )
RvrAfc X / / _tg‘
— Eﬂ),wA'wc
c.W — R 1
N < Rivw =] RibtwAwt | byt p
Rivt,fAn \TI tf_
EJ Rﬂ)l,f RSAS

by .

a— npu x < t’/; 6 — npu x > t’/; 1 — cTepxHeBasi apMaTypa

Pucynox 6.6 — CxeMa yCUITHIA ¥ 3ITI0pa HAMPAXEHUI BO BHELEHTPCHHO CXATBIX 3JIEMEHTaX ABYTABPOBOIO CEYEHHS
Npy KOMOMHHUPOBAHHOM apMHPOBAHUHU
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npu & = lﬁ > &, no ¢gopmyne
1

N <N, ~(N.~Ny) 2 -(9] , (6.39)

m /

e e, — 3KCUEHTPHUCHTET NPONONBLHOMN CHJtbI OT-
HOCHUTC/ILHO LIEHTPA TSKECTH NPHBENCH-
HOrO ceueHus, paBHblit e, = M / N,
N. — Hecywas criocobHOCTb LEHTPalbHO-
CXKATOro 2MeMeHTa, omnpejaeseMasl no
dopmyne

N Rﬂ” AT R/WAﬁ + R A+

+ R A+ Rﬂ)‘/ A= 0 (6.40)
N,, — Hecywas crniocobHOCTh CE4eHMs], B KO-
TOPOM BbICOTA CXAaTOK 30HbI cTanedud-
pobGeToHa NPMHUMACTCSI PABHOM X =& h

W onpenensiercs no dopmyne

npu x < t'}r
Ny,=R. A A+ Ry -A..— Ry A, —
in jn,/ fc or.w < wr
Rﬂ,,f ﬁ—R Ag (6.41)
npu x > r’f
Nm—R A, +R A +Rﬁ A
Rﬂ)r‘wA“, ﬂ),fAﬁ R, Ax; (6.42)
e;, — 3KCUEHTPUCUTET NPOAOJILHON PACYETHOM
cwibl N, orpenensiembiii mo gopmyne
npu x < r’f
S S+ S+ S +S
ein - ~cC W ! sc s s (643)
Nin
vk ’ g 7}
e ‘Sc = Rﬂ),f'bfrf /’I ~yc —7 3
* [w
Sw = R/bl whwl| Ve _tf _5 )
* tf
Si = Rpwsbrty| Ve =51
S =R Ah-y —a);
%= RAL, — 0
Y, — DACCTOsIHME OT LEHTPA TSXKECTH NpUBE-

JleHHOTrO CEeYeHMsA 10 PACTAHYTOM WM
MEHEE CXATOW rpaHu;
rnpu x > t’f
S, + 8 +S., +S +8, +S;

we wi

€in = N. X

n

22

. , , x-17
rae Swv = Rﬂ)'wbw (X - ff) h- Ye — tf - 3 ;

" h-—x—-t
Swl = ij/‘wbw (h -X ”’f)(yc __‘—2—"L - Ifj.

Bausiue nporuba cranedmubpodeTroHHOro 3ne-
MEHTA YUMTLIBAETCSI MYTEM YMHOXCHHS 3HAUEHUA e,
Ha KOS(QPULIMEHT 1}, BLIMHUCASEMDIi COMTACHO 1. 6.2.26.

6.2.30 PacyeT BHEUCHTPEHHO CXATbIX CTale-
GHUOPOBETOHHDLIX 3/1IEMEHTOB KOJILLEBOTO CEUEHUS)
(puc. 6.4) nosxeH NPOU3BOAMTLCS U3 YCIOBUSI

smm

Ne. < [R/b L+ Ry (1 —l,350c,)l,6a,]r,,,,(6_44)

rae R, = .
/,Z r,, — cm. n. 6.2.22 nacroswero CI1.
IMpyu 3TOM BEIWYMHA OTHOCHUTENLHON NOLIAAM

CKaToi 30HbI CTanepudbpoOEeTOHA OTpeaesisieTcs 1o
dbopmyne

R,;

N + R’b.: A/b,

o= (Rp +3.35R;, ) A,

(6.45)

Ecnin nonyyeHnoe u3 pacyeta no dopmyne
(6.45) 3navenue a, < 0,15, B ycnosue (6.44) noa-
CTaBNseTcsl 3Ha4EHME 0, Onpeneasemoe no ¢op-
MyJie

N +0,73R 3, 4,

(Rﬂ, + 2Ry, )A (6:46)

a, =

6.3 PACYET IO TIPOYHOCTHU
HOPMAJIbHBIX CEYEHUI
IIPEABAPUTENBHO HANIPSKEHHBIX
CTAJIEOHUBPOBETOHHBIX DJIEMEHTOB
B CTAJIMU ITPEJABAPUTENBLHOT'O OBXATUS

6.3.1 [Ipu pacuere sneMeHTa B CTaAUK Mpel-
BapUTEJLHOIO 00XaTUS yCUJIME B HANpsraeMoi ap-
MaType BBOJMTCS B pacyeT KaK BHELHSISt NPOAO/b-
Hasi cuna, paBHas

N = (o

= (', ~ 33004, + 0, A, (647)

rae A, M Ag, — TUTOLIAK CeYEHUS! HanpsiraeMoi
apMaTypbl, pacrolioXeHHOM co-
OTBETCTBEHHO B Hanbonee oOxa-
TOM M pacTaHyTOM (MeHee 00-
>KATOM) 30HAX CeyeHMs;

o', WU G — NPeABAPUTENIbHBIE HAMPAXKEHMS

C YYE€TOM TEPBBbIX NOTEPb U KO-
ahdhuumMeHTa Yo = 1,1 B apma-
Type C MOLUAABIO CEYEHUS A’
n A



6.3.2 PacueTr N0 NpouMHOCTH INEMEHTOB Npsi-
MOYIOJIbHOTO CEYEHHS! B CTAIMM MTPEABAPUTENBLHOTO
06GXaTns NMPOU3BOIAT U3 YCJIOBUS

Nye, < Rpbx(h-0,5x - a) +
h—x

+R A(h-a —a)~ Ry (h -x)( —a], (6.48)

TAC €, — PacCTOstHUE OT TOUKM IPUIIOKSHHS MPO-
nonsHoOR cunbt N, ¢ yyeTom BIHAHUA
U3rudalollero MoMeHTa M ot BHEILHEH
HAarpy3ku, JEeRCTBYIOLLEN B CTANKU H3-
rotosneHust (COOCTBEHHBIL BEC 3/IeMEH-
Ta), N0 LEHTPA TSXECTH CEYEHHUS He-
HanpsracMoi apMmaTypbl pacTAHYTOMN
WIM HaUMEHEeE CxXaToi (rpu NOJHOC-
THIO CXATOM CEUEHMHM DJEMEHTa) OT
5TUX ycuwiuit (puc. 6.7), onpenensemoe
no ¢gopmyne

e, =¢,+0,5h-at—, (6.49)

2=

TIE &), — PACCTOAHME OT TOYKM NPUIIOKEHUS
CHUJIIBI Np A0 HCHTPA THAXECTU CCUYCHUA
3JIEMEHTA,

Rﬂ, ~— pacyeTHOE CONpoOTUBACHUE cTaneduod-
pobGeToHa CXAaTHUIO, UMCIIEHHO PaBHOE
NepesaToyHOl NpoYHoCTy cTantedubpo-
0eToHa R, | MO NMHEHHON UHTEPTIOs-
M (cM. Tab. 5.2);

R, — pacuyeTHOE COTIPOTUBIEHHE HEHANpsTa-
€MOI1 apMaTypPhbl CXATHIO, NMPHHUMAaEMOe

cn 52-104-2006*

BoicoTy cxatoli 30HbI cranedubpodeToHa X
ONpeJesIOT B 3aBUCHMOCTH OT BEMYMHDI € 5, On-
penensemoit no dopmyne (6.13)

npu § = % <&y (puc. 6.7) n3 ycnosus

R A’ + Rybx = Ry b(h — x) + R A + N (6.50)

§

npu & = % > &r 10 hopmyie

N+RAIIER R 4 R, onlFER
x = 1‘&]{ I"E.>R-(6-51)
R 4b+ 2R A, | Rpbhor

hy(-Er) h(1-Ep)

6.3.3 Pacyer no nmpoYyHOCTH 3JIEMEHTOB TaB-
pPOBOIO ¥ IBYTaBPOBOTO CEYEHMI1 B CTAIUM IIPEN-
BapUTEIIBHOI'O OG)K&TMS[ TIPOU3BOIAT B 3AaBUCUMO-
CTH OT IIOJIOKEHMS IPAHMUbBI CXATON 30HHI:

a) €CIM rpaHULA CXAaTOW 30HBI NMPOXOIUT B
noike (puc. 6.6, a), 1.€. cOOMONAETCA YCIIOBUE

N, < Rp, I+ R A~ R A~
— Ray b,(h — %), (6.52)

pacyeT NpOU3BOIAT KaK JUIsl IPAMOYTOJIbHOTO ce-
YEHMS UIMPUHOM b’f comiacHo M. 6.3.2;

6) ecaM rpaHMIia CXaToii 30Hbl MPOXOIHUT B
pebpe (puc. 6.6, 6), T.¢. ycnosue (6.40) He cobio-
JaeTcsl, pacyeT MPOU3BOMAT U3 YCJIOBUS

N,,ep < Rﬂ;,f'bft} (h—a—O,St})+

B CTaluN MpPEABapMTENbHOTO 00XaTus +Ryp b\, ( X — tf) h—a- X~ + (6.53)
He Gonee 330 MIla; ' 2
A, — nnomanb ceueHUs HeHarpsiraeMoi ap- h—x—1t
MaTyphl, PacrnojioXeHHol B HauGosee +R 4, 0, (h -x-1; )[h -a- —2—1-],
CKAaTOM 30HE CeYeHMs DJIEMEHTA.
- Als
[
R RscA's %\ .
N .
P - RmAc "
Qu
oo
= - - - B— <
S RutAt
A
RsAs S\\.\.
< Rt

||

Pucynor 6.7 — Cxema ycHiIMit M 3NI0pa HAMPSXKEHMH B CEYEHMH, HOPMAJIBHOM K TIPONOILHON 0ocH M3rubaemMoro
NPEeABAPUTENBLHO HAaNPSXKEHHOTO CTaieMOPOOETOHHOTO 3NIEMEHTa, MPHU €ro pacyeTe M0 NMPOYHOCTH B CTALHU
obxaTus
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The e, =€, + * —cM. 1. 6.3.2;

— e,
N,
7, — PAaCCTOAHME OT LEHTPA TAXKECTH CEUEHUSA
3JEMEHTA 10 PACTSHYTONH (HauMeHee
CXATON) HeHANpSraeMoi apMaTyphl.
BbicoTy ¢XaToit 30HBI X onpeaensior no ¢op-
MyJiaM:

npu & = % <Egp (Eg—cMm.n. 6.2.14)

N, + RA; = R A; — Ry, (b —b) K,

¢ = 6.54
x Ryb ;  (6.54)
npu § = 3;— > &
1+ , , ,
N, + R4 I_ER - R A, — Ry (b —b)h;
x= R .(6.55)

2R A, Ry bE R
h-a)(1-£5)  1-
(h-a){1-&) Er

R/bb+

Pacuer UEHTPATbHO-PACTAHYTBIX 3JIEMEHTOB

6.3.4 PacyeT 1o nMpo4yHOCTH CeYeHU# LIeHTPaTlb-
HO-DPACTSIHYTbIX 3JIEMEHTOB CJIeLYeT MPOU3BOAUTD
TOJILKO AJ151 CNy4yaeB KOMOUHUPOBAHHOIO apMUPO-
BaHUs (cM. 1. 4.1.2) U3 ycnosusi

N<N

ulp

(6.56)

rae N, — npenenbHOe 3Ha4yeHKe NPONOJILHOM pa~
CTATMBAIOUIEH CHJIbI, KOTOPOE MOXET
ObITh BOCIIPUHSATO 3JIEMEHTOM.
3HayeHue cuinl N, onpenensior no gop-
MyJne
N,= R A (6.57)

s,tor?

rie A, — NIOWAAb CeUueHHUs Bceil NpoJoNbHOM

CTEP>XKHEBOM apMaTypbl.

s.tot

Pacyer BHCUCHTPEHHO PACTAHYTBIX 3JIEMEHTOB

6.3.5 PacyeT no NMpOYHOCTU TPSIMOYrONbHbIX
HOPMAa/IbHbIX CEYEHMI BHELIEHTPEHHO PACTSIHYThLIX
cTanepuOpoBETOHHBLIX NIEMEHTOB TOJbKO C KOM-
OUHUPOBAHHLIM APMUPOBAHUEM CAELYET MPOU3BO-
JIWUTb B 3aBUCHMOCTH OT MOJOXEHHUS NPOLONLHOMR
cuil N :

a) ecam NpoAoJibHast cuna N npuaoXKeHa MEXIY
PaBHOAEMCTBYIOIUMMU YCUIINI B CTEPXKHEBOW ap-
matype S u S’ (puc. 6.8), — u3 ycnosmii:

Ne< M, (6.58)

24

Ne'<s M, (6.59)

rne Nen Ne’ — ycunusi OT BHELIHUX HArpy30kK;
M, n M, — npeneibHbie YCHAUA, KOTOpbIE
MOXET BOCMPUHSTE CEUEHHUE.
Yeunua M, n M’ , onpenensior no ¢popmy-
Jlam:

ult

—RA'(h—a—a)+

ul!

+ myR, bh(O 5h — a); (6.60)
M, = RrA(h~a-a)+
+ myRy, bh(0,5h — a'). (6.61)

3nayeHne ko3 duumenTa ycnosus paGboTbl m;
B dopmynax (6.60) u (6.61) npunumaercs pas-
HbIM:

0,9 npu pg, > 1 %;

0,8 npu 0,8 < ps, <1 %;

06npn06<ufv<08%,

0,3 npu 0,3 < pg, < 0,6 %;

0) eciau HpOIlOHbHaH cwia N npuwioxeHa 3a
npefenaMy pacCTOSIHUSI MeXAY PaBHOAEHCTBYIO-
1IUUMH ycuamit B apMartype Su S’ (puc. 6.8), — u3
ycnoBusi (6.58), onpenensia npeaenbHbiit MOMEHT
M ,, no dbopmyne

M, = Rybx(h—a—-0,5x)+ R A; (h-a-da')-

i Ryb (h - x)(th —a} 6.6

NPHY 3TOM BLICOTY CXATOM 30HbI X OMPENEIOT U3
yCnoBus

N+ RA,LA’S+R bx— R A —
bk = x) =0 (6.63)

Ecnn nosnyyeHHoe u3 pacyera (6.63) 3Haye-
Hue x > Eh, T0 B Qopmyny (6.62) moacTaBasioT
x = &gh, riie &, onpenensior cornackHo m. 6.2.15.

6.4 PACUET ITO ITPOYHOCTHN
CTAJIE®VIBPOSETOHHBIX DJIEMEHTOB
NPYU JEMCTBUU ITOINEPEYHBIX CHUJI

Ofwmue noaoxeHus

6.4.1 Pacuer Mo npoyHocTH cTaneduopobeToH-
HbIX 3/I€MEHTOB NPH AeCTBUM MOTIEPEYHbIX CUJT IPO-
U3BOIAT HA OCHOBE MO/IE/IM HAKJIOHHBIX CEUEHUI.

Ilpy pacyere Mo MOAETM HAKIIOHHBIX CEYEHHIA
DOJIKHBI ObiTh 00ecneyeHbl MPOYHOCTL 3IEMEHTa
MO MOI0CE MEXAY HaKJAOHHBIMM CEUCHUSIMU U Ha-
KJOHHOMY CEYEHUIO Ha IefACTBUE MONEPEYHBIX CUII,
a TAKXE NMPOYHOCTb NO HAKIOHHOMY CEYeHHIO Ha
JDEeNCTBME MOMEHTA.

ITpoyHoCTb MO HAKJIIOHHOM Monoce xapakre-
PUM3YETCSI MAaKCUMAJTbHBIM 3HAYEHUEM TONEePEYHOMA
CHJIbI, KOTOPOE MOXET ObiTh BOCTIPUHSATO HAKJIOH-



a) 1

cn 52-104-2006*

X £y
b '
RSCA s ¥ \' —JF
RinAt
o =}
As\
RsAs - % —_J

- bl

6) .
- A's
< i\ R . N
T X ~ RscA's s N
RoAc / *
L
[5) belAt;
As
RsAs ‘\\.
« Rt
N Lo
-

a — MeXAy PaBHONCHCTBYIOIUIMMM YCHIIHI B apmatype S M §’; § — 3a npenenaMu pacCTOSHUS MEXIY PaBHOACHCTBYIO-
WMMHI ycuiuii B apmatype S M S’; | — cTepxHeBasi apMarypa

Pucynox 6.8 — Cxema ycunmii M 3miopa HanpsokeHMA B CeYyeHMd, HOPMANbHOM K NPONOJIBHOM OCU BHELEHTPEHHO
PaCTSHYTOTO CTaneHUOPOOETOHHOIO IEMEHTA, NIPU €T0 PACYETE 10 TIPOYHOCTH NP TIPYIIOXKEHUN TIPOROIBLHON bl N

HOM NOJOCOM, HAXONSIICHCH TNOA BO3NCHCTBUEM
CXXUMAaIOLIMX YCWIHI BIOJb NMOJAOCKHI M pacTsATUBa-
IOLMX YCUNUEA OT NMONEpPevyHoil apMaTypsl, nepe-
ceKkaloleh HakKJIOHHYo rnoJjocy. ITpu 3ToM npoy-
HOCTb cTanepubpobeToHa onpeaesiior 1o conpo-
THUBJIEHUIO CTaneduOpOOETOHA OCEBOMY CXKATUIO C
YUYETOM BIUSHUSI CJIOXKHOTO HATIPSIKEHHOIO COCTO-
SHUS B HAKJIOHHOW 110J10CeE.

Pacuer o HaKJIOHHOMY CEUYEeHMIO Ha AeiicTBHe
MONEPEUHBIX CUJT ITPOU3BOAAT HA OCHOBE YpaBHe-
HMS1 PABHOBECUSI BHEUIHMX W BHYTPCHHUX MNOMe-
peUYHbIX CW, AEUCTBYIOUIUX B HAKJIOHHOM Ceuve-
HUM, C JUIMHON NPOEKUMH @, HA NPONOJIbHYIO OCb
aneMeHTa. BHyTpeHHUe nonepeuHble cuiibl BKIIO-
4ajOT NMOMEPEUHYIO CHly, BOCNIPUHMMAEMYIO CTa-
NecpnOpobETOHOM B HAKIOHHOM CEYEHUM, M TO-
fIEPEYHYIO CHY, BOCIPUHUMAEMYIO MepeceKkalo-

e HAaKIOHHOE CeYeHME NONepeyHOit apMaTypon.
[Ipn 3T0M monepeuHbie CHUIBI, BOCIPUHMMAEMBIE
cTa1epubpoOETOHOM U TOTIEPEYHON apMaTypoi,
OMNPENCISIIOT O CONPOTUBACHUAM CTaneduopode-
TOHAa U ITOMEPEYHOU apMaTypbl PACTXEHUIO C
YYETOM JUIMHBI MPOEKLMHN @, HAKIOHHOTO ceye-
HUSI.

PacueT no HakJIOHHOMY CeYeHMIO Ha AeHCTBHE
MOMEHTA NPOM3BOAST HA OCHOBE YPaBHEHUs paB-
HOBECHSI MOMEHTOB OT BHEILHWX U BHYTPEHHUX
CHA, IEHCTBYIOLIMX B HAKJTOHHOM CEYEHUH, C IJTU-
HOI NIPOEKIINHU a, Ha NpOJOJILHYIO OCh 3/IEMEHTA.
MOMEHTBI OT BHYTPEHHHUX CHJ1 BKJIIOYAIOT MOMEHT,
BOCIpUHUMAaEeMbli cTanegpudpobeTOHOM, MOMEHT,
BOCITPUHMMAEMbIi NMepeceKalolledl HAKIOHHOE ce-
YeHUE MpOAOJALHOM PACTSIHYTON apMaTypoil, Mo-
MEHT, BOCHPUHUMAEMbINA NepeceKalowel HaKJIOH-
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HOE ceueHue nonepeyHoit apmartypoii. Ilpu 3tom
MOMEHTbI, BOCTIpUHUMaeMbie cTajednbpobeTo-
HOM, NPOLONbLHOI W NONEPEYHO apMaTypoit, on-
PeneasioT 110 CONPOTUBACHUSM NPOAOAbHON U NO-
MlEPEUHOl apMaTyYphl PACTSDKEHHIO C YYETOM [UTH-
Hbi MIPOSKUMM @, HAKNOHHOTO CEHCHMSI.

Pacuer craneduOpodeToOHHbIX 371€MEHTOB
N0 NOJI0Ce MEXKAY HAKIOHHBLIMH CeYeHHSIMM

6.4.2 Pacuet uarnbaeMbIx 3JIEMEHTOB MO CTa-
J1e(UOPOOETOHHONH TI0NI0Ce MEXIY HAKIOHHBLIMHU
CEYEHHUSIMU MPOU3BOIAIT U3 YCIIOBUS

0<0,30,,0, R, bh,, (6.64)

rae 0 — nonepeyHasi cuja B HOpMalbHOM ceye-
HHUH DJIEMEHTA;
@, — KoadhduumenT, onpenensieMuii o gop-
Mmyne

0, =1-0,01R,, (6.65)

rae 3HaueHua R, npunuMalorcs B MIla;
¢,; — Koa(pPULUMENT, onpeneseMbiit 1o dop-
MyJie

E
@y =1+ S_Efufaw: (666)

TAE P, = g K2, (6.67)
3Hayenus k,, npMHUMAlOTCS Mo 1. 6.2.13.
3HaueHue mipaBod yactu B ¢opmyne (6.64)

NpUHUMaIOT He Gonee 1,3.

Pacuer cranedmoOpodeToHHbIX 31eMEHTOR
110 HAKJIOHHbIM CedYenuaM
HA JeiCTBHE NmonepeyHbIX CHJI

6.4.3 Pacyer u3rnbaemMbix cranedmnopobeToH-
HBIX 3NEMEHTOB MO HAKIOHHOMY CEUYEHMIO MpH
TOJIbKO (hubpoBOM apMuposaHum (puc. 6.9, a) npo-
V3BOAAT U3 YCIOBUSA

0 0+ Oy, (6.68)

rie 0 — nonepeyHas CUIa B HAKJIOHHOM ceye-
HUU € MIMHON NpPoeKuuu a, Ha npo-
HOJIbHYIO OCb 3JIEMEHTA, onpeaesaeMas
OT BCEX BHELLHUX CHJI, pACTIONIOXEHHBIX
MO OIHY CTOPOHY OT pacCMaTpUBaeMO-
r0 HaKJIOHHOTO CEYCHMS, TIPU 5TOM YYH-
TbIBAIOT HaMOONEe ONACHOE 3arpyXeHHe
B rpeesiax HAaKJIOHHOrO CeYeHMs;

Qﬂ, — monepeyHast Cuja, BOCIPUHMMAaeMasi
cranedubpo6GETOHOM CXKATOi 30HbI B HA-
KJIOHHOM CEYEHMU;

be, — TIornepeyHas CWiia, BOCIIpUHMMAaeMas
craneubpoObETOHOM PACTSAHYTOM 30HbI
B HAKJTOHHOM CEYEHUH.
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3HayeHue NnonepeuHol Cuibl Qﬂ, U1 U3rnba-
€MbIX W BHEUEHTPEHHO CXAThIX DJEMEHTOB ONpe-
nensercs no gopmyne

0,75R bk’
ﬂ) = _ ° > (669)
a, sin (90 - ﬁ)

rae R, — onpenensierca no ¢opmysnam (6.5 n
‘ (6.7) c 3ameHo B HUX KO3bDuIMeHTa
k, wa k, (cM. n. 6.2.13), onpenense-

Moro fo a6 6.2 HacTosiwero CIT;
bW h — COOTBETCTBEHHO WIMPHHA U BLICOTA
9JIEMEHTA B PACCYUMTHIBAEMOM CEUEH UMY,
a, — TIPOeKUMs HAKIOHHOM TPELUUHbI; yroJ
HAaKJIOHA TPELIMHbI TPUHUMAETCS paB-

HbIM 45°;

f — yron Hak1OHa BEPTUKAILHOMN OCH 3Jie-

MCHTA K BEPTHUKAJIN.

6)
N //
/
S ==t - - e e R ecma
Q Sw ||, Sw
LAY
o-
] 4

a — npn GU6poBOM apMHUPOBAHNY; 6 — MPU KOMOUHHUPOBaH -
HOM apMHUpPOBaHUU
Pucynox 6.9 — Cxema ycnnmii npu pacyete cranedu6-
POOGETOHHBIX 3JIEMEHTOB N0 HAKJIOHHOMY CEYEHMIO Ha
NENCTBHE NOTEPEUYHBIX CHJ



3HayeHHe NMONEePEYHON CHIIBI Q/b, onpenens-
eTcs no gopmyJe

Q4= 459, (6.70)
ijb .
sin (90” - [3)

6.4.4 Pacuer narnGaembix cranedbn6pobeToH-
HbIX 3JIEMEHTOB M0 HAKIOHHOMY CEYEHMIO TIPH
KOMOMHHUPOBaHHOM apMupoBaHuu (puc. 6.9, 6)
MPOU3BOAAT U3 YCJOBHSA

05 Q4+ Oyt O, (6.72)

rae O, Qﬂ, ¥ Q, — NPUHUMAIOTCA 1O IT. 6.4.3;
db — TIOTMepevHasi Cujla, BOCHPH-
HUMaeMas TIonepeyHoi ap-
MaTypoil B HAKJIIOHHOM Ceye-
. HUM.
IMonepeunyio cuny Q,, onpenensior no dop-
MyJie

e qp = (6.71)

W

Ou = 904y (6.73)
rae @, — Ko3(pObUUMEHT, IPMHUMAaEMbIH paB-
HeM 0,75;

q,, — YCWIME B NOMEpeYyHOi apMarype Ha
€AVHULY BJIMHEBI 37IEMEHTa, Olpeless-
emoe no hopmyne

R, A
gy = 6.74)
SW

a, — TIPUHMMAETCS TIO II. 6.4.3.

Pacuer craneduopoOeTOHHBIX 3/1EMEHTOB
M0 HAKJIOHHBIM CEYEHHAM
HA JeicTBEe MOMEHTOB

6.4.5 Pacuer cTanecnOpoOETOHHBIX 2J1EMEHTOB
10 HaKJIOHHBIM CeUEHMSIM Ha JeiiCTBUE MOMEHTOB
(puc. 6.10) npou3BOAAT U3 YCIOBUS

M< M+ M, + M, (6.75)

rae M — MOMCHT B HaKJIOHHOM CE€YEHHUU C IIHu-
HOI Npoexuuun a, Ha IPOAOJIbHYIO OChb
3JIEMEHTA, OfNpele/iieMblil OT BCEX BHE-
IWWHUX CHJI, PAaCHONOXEHHBIX TO OHY
CTOPOHY OT pACCMATPMBAEMOTO HAKJIOH-
HOro ceuyeHus, OTHOCUTEJIBHO KOHLA
HakKJIOHHOro cevyenmst (touka 0), npo-
TUBOTIOJIOXHOIO KOHILy, Y KOTOpOro
pacrnionaraeTcs nposepsieMasi NPoAOJb-
Has apMaTypa, MCIbITLIBAIOLWAA PacTd-
KEHME OT MOMEHTA B HAKJIOHHOM Ceue-
HUM; NPU 3TOM YYUTBIBAIOT HaubGonee
ONacHoe 3arpyxeHue B Ipeaenax Ha-
KJOHHOTO CeyeHusl;

cn 52-104-2006*

M, — MOMEHT, BOCTIDHHMMAEMDbIi1 MPONOIIb-
HOW CTEp>XXHEBOW apMaTypoH, nepece-
Kalolled HaKJIOHHOE CeYeHUE OTHOCHU-
TEJIbHO MPOTUBOINOJO0XHOIO KOHLIA Ha-
KJIOHHOTO ceyeHust (toyka 0);

M, — MOMEHT, BOCIPMHMMAEMblil MONepey-
HOM CTEepXHEBOW apMaTypom, nepece-
KaIOWEH HAKJIOHHOE CeYeHHE OTHOCHU-
TEJIbHO NIPOTUBOIOJIOXHOIO KOHLIa Ha-
KJIOHHOTO ceyeHus (rouka 0);

Mﬂ,, — MOMEHT, BOCIIpPUHHUMaeMblii ctaneduo-
POGETOHOM, OTHOCUTEILHO MPOTUBOIIO-
JIOXXHOIO KOHLIA HAKJIOHHOIO CeYeHHUS

(Touka 0).
MowmenT M, onpenensiior no ¢opmyine
M,= Nz, (6.76)

rae N, — ycunue B NpoIoJbHON PacTSIHYTOM ap-
maType, NpMHUMAaeMoe PaBHbIM R A, a
B 30H€ AHKEPOBKM — OfpenensieMoe
coriacHo . 8.3.22—8.3.32;
Z, — TUIEYO BHYTPEHHEH Napbl CHMJI, AOMYyC-
KaeTcsa npuHumare z, = 0,9A.
MowmenTt M, ans nonepeyHoit apMatypbi, HOp-
MajibHOM K MPOJONBHOW OCHM JJIEMEHTa, OMpele-
JISIOT Nno dopMyne

M, =05 (6.77)

rae Q,, — YycwiHe B ONepeYHOi apMaType, Npu-
HMMaeMOoe PaBHBIM g d,

q,, — omnpenensior no gopmyne (6.74), a a,
NpUHUMAIOT B Tipeneiax ot 1,04 mo
2,0h.

MomeHTt Mﬂ,, onpenensaloT no gopmyne

Mgy, = O,SQﬂ),aq, (6.78)
rae Qﬂ” — ompenensercs no mn. 6.4.3.

swaq’

N N,

R b

/{ Q-ﬂ, Sw |, Sw ‘Tﬁ

\ st

4

#

Pucynox 6.10 — Cxema ycunuit nipu pacyere cranegmnb-
POGETOHHLIX 3MIEMCHTOB MO HAKIOHHOMY CEYCHMIO Ha
IEHCTBUE MOMECHTOB
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PacueT npou3BOAAT [jist HAKIIOHHBIX CEYEHUIA,
PACMONOXEHHDBIX MO ITHHE 2JIEMEHTA Ha €r0 KOH-
LUeBbIX YJaCTKax U B Mecrax OOpbiBa NPONOJbHOMR
apMmartypsi, npu HauboJiee ONACHOM AIMHE NpoeK-
LMK HAKJOHHOTO CeYeHNsl d,, NPUHNMAEMOH B yKa-
3aHHbIX BbILLE FIPENEnax.

Jlonyckaercs npou3BOAUTH PACUET HAKJIOHHbIX
ceyeHUit, npuHUMasga 8 ycaosuu (6.75) Mmoment M
B HAKJIOHHOM CEYEHUM MpPU [UIMHE TIPOEKLUMU d
Ha NpPOAOJbLHYIO OChb 3JieMeHTa, paBHou 2,04, a
MOMEHT M, — paBHbIM 0,5¢, 4%

ITpu OTCYTCTBHMM NOTEPEYHO apMaTyphl pacyer
HAKJIOHHbIX CEYSHMI1 TIPOU3BOAST U3 yeiioBms (6.75),
NPUHHUMAsE MOMEHT M B HaKJIOHMOM CEYeHUU TpU
AIMHE NPOEKLIMK 4, Ha MPOLOJILHYIO OCh J/IEMEHTa,
pasHo# 2,0k, a MOMEHT M — DaBHbIM HYJIO.

6.5 PACYET CTAJTEOMBPOBETOHHbIX
OJEMEHTOB HA MECTHOE CXKATHE

6.5.1 Pacuer craneduGpoGETOHHBIX 3JIEMEHTOB
Ha MECTHOE€ CXaTue (CMSTHE) TPOU3BOAAT Mpu
NEWCTBUU CXUMAIONIEH CHJIbl, MPUIOXEHHON Ha
OrpaHUYeHHON TUIOWAAM HOPMAJIbHO K IOBEPX-
HocTH cTanedudpodeToHHoro 31emenTa. ITpu aToM
YYUTHIBAIOT MTOBLIIUEHHOE CONPOTUBIIEHUE CKATHIO
cranecubpobeToHa B npeaesiax rpy30Boi riona-
IM (TUIOLUAAYN CMATUST) 32 cYET OOBEMHOIO Harnps-
KEHHOI0 COCTOSIHUS cTae¢nOpobeToHa Noa rpy-
30BOM TUIOWIANBIO, 3ABUCALLEE OT PACHONOXEHWS
rpy30BOH MJolany Ha MOBEPXHOCTH 3EMEHTA.

[Tpy HaMYUM CETYATOrO APMUPOBAHUS B 30HE
MECTHOTO CXaTUSl YUMUTBIBAIOT JOIOJHUTENbHOE
TIOBBLILLIGHUE COMPOTUBJIEHUS CXATUIO cTanedusd-
pobeToHa MOJ TPY30BOM MIOLIANBIO 32 CYET CO-
TIPOTUBJIEHUS! CTEPXXHEBOI apMaTyphbl.

PacueTr 21eMEHTOB Ha MECTHOE CXaTHe NpH
$ubpoBoM apMUpoBaHuH (cM. 1. 4.1.2) npounsso-
ISIT coracHo 1. 6.5.2, a npy KOMGUHUPOBAHHOM
apMUPOBaHUM — COTJIACHO 1. 6.5.3.

6.5.2 Pacuer 31eMEeHTOB Ha MECTHOE CXKATUE
npu pudposom apMmupoBaHum (puc. 6.11) npous-
BOJIAT U3 YCJIOBUS

N< W‘R/b,locAﬂ),loc’ (679)
rne N — MeCTHas CxKumalowasi cuia OT BHeu-
Heil Harpysku;
A/,)',UC — TNJIOULaAbL TIPUIOXKEHUSI CXMUMaLIEH
CUJIBI (IA0ILAAL CMSTUS);
Ry 1oc — PacueTHoe conpotuieHue craneduod-
poOeTOHA CXKATUIO NMPU MECTHOM Aeii-
CTBUU CXXMMAIOLLIEN CUJIbI;
Yy — KO3DPUUMEHT, NPUHUMAEMbIIt PABHLIM
1,0 npu paBHOMepHOM U 0,75 npu He-
PaBHOMEPHOM pacnpeaesieHU MECTHOM
Harpys3ku ro njiowanm cMsITHA.
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onpeneasioT no ¢dopmyie

3HayeHue Rﬂ,' loc

R/b,,w =g4R,, (6.80)
rae ¢, — KO3(hDUUMEHT, onpenensiemMblii o dop-
myne
A ,
0p = 0,8, |—Lmax (6.81)

Afb,loc J

HO NMpUHUMaeMblit He Gostee 2,5 U He MeHee 1,0.
B dopmyne (6.81):
A/Lmax — MakcuMainbHas pacyeTHas MJoianb, yc-
TaHABJMBaEMasl Mo CAENYIOLIUM TpaBy-

Jlam:
LIEHTPb! TSDKECTH TUIoLanei Ay, ;. ¥ Aﬂ,‘max
COBIIAAIOT;

TpaHHLbl PACYETHOM Mjoiagu A 5 max 0T~

CTOST OT KaXIO# CTOPOHbI IUIOWAIH Ay |,

Ha PacCTOSTHMH, PAaBHOM COOTBETCTBYIO-

1eMY pa3Mepy 3TUX CTOpoH (puc. 6.11).

6.5.3 Pacuer 2/ieMEHTOB Ha MECTHOE CXKaTHe
Ap® HATUYMM CETYATOTO apMUPOBaHMA (KOCBEH-
HOM apMaTypbl) B BUlle CBapHbIX CETOK MPOMU3BO-

ISIT U3 YCIIOBUS

N SRy e Ay toc> (6.82)

— TIPMBEIEHHOE C YYETOM CETYaTOrO ap-
MHPOBAHUS B 30HE MECTHOT'O CXXaTHUs
pacyeTHOE COMNMPOTHUBJEHUE CTane-
¢ubpoberoHa cxaruio, onpeaense-
moe 1o ¢dopMmye

R/b.loc + 2(ps.xy Rs,xy p‘s‘,wry' (6‘83)

— KO3 DULMEHT, onpeaenseMbli

rae R

bs.loc

R,

s.loc =
3nech @,

no hopmyne

(6.84)

Qs xp =

Afb‘,wf — Naowanb, 3aKJAKYEHHAas BHyTQM
KOHTYpa CETOK, CUUTAsl MO UX Kpai-
HUM CTEepKHSIM U MpUHUMacMas B
dbopmyne (6.84) He Gonee Ay ...
R, ., — DacyeTHOE CONPOTHUBIEHME PaCIxKe-
HUIO CTEPXXHEBOM apMaTyphl;
— k03hdULMEHT CETYaTOro apM1UpoBa-
HUS, OonpenensieMblid no dopmyne
~ nAgle + 1, Al (6.85)
Aﬂ).loc.efs ’

MX.X)‘

W xy =

o Ay [, — UMCIIO CTEPXKHER, MIoWaAb CeYeHNs
M JUIMHA CTEPXHS CETKM, CUUTas B
OCSIX KpaiHMUX CTEP>KHEN, B HAMNpPaB-
JeHuu X,

n, Asy, l) — TO Xe, B HarlpaBJieHUH Y,

§ — LIAr CETOK.
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a — BIan4 OT KpaeB 3/ieMeHTa; 0 — 110 BCEil LUMpUHE 3NEMEHT]; 6 — Y Kpas (TOpLa) JIEMEeHTa 1o BCei ero LHPUNHC; ¢ — Ha YTy
sNeMeHTa; d — Y ONROTO Kpas JEMEHTa; e — BOIM3M ORHOTO Kpas 3nemeHTa; / — 3JIEMEHT, Ha KOTOpbIi NE/CTBYET MecTHas
Harpy3ka; 2 — niowank cMstus A, .0 3 — MakCUMallbHas pacueTHast IUIOWARb Ay .. 4 — LEHTp TAXECTH Miowaneit A "

Jh,loc

Ajb nnv; 5 — MMHUMAabHas 30Ha AapMHPOBAHUA CETKAMU, TIpH KOTOpOﬁ KOCBECHHOC apMHMPOBaHME YYHMTBIBAECTCA B pacyeTe
Pucynox 6.11 — CxeMbl JUI pacueTa 3NEMEHTOB Ha MECTHOE CXKAaTue MPH PACTIONOXEHHUU MECTHOW HArpy3Ku

3HaueHus Rﬂ,‘ locs Aﬂ,, 1> ¥ ¥ N npuHHMaIOT Co-
rmacHo n. 6.5.2.

3HaueHHE MECTHOM CXKMMAIOWIEH CUITBI, BOCTIPU-
HUMAaeMOe 3JIEMEHTOM ¢ CETYaTbIM apMUPOBAHUEM
(npasas yacTb ycnosus 6.82), npUHUMAIOT He Gosiee
YABOEHHOIO 3HAYEHUA MECTHOM COKUMAIOLUEH CHJIBL,
BOCMNPUHUMAEMOM 3J1IEMEHTOM 6€e3 CeTyaToro apMu-
posaHus (mpaBasi yactb ycaosus 6.79).

CeryaToe apMUPOBAHHUE NOKHO OTBEYATh KOH-
CTPYKTHBHbIM TPeOOBaHUSIM, NPUBENCHHbLIM B pa3-
pene 8.

6.6 PACYET CTATE®PUBPOBETOHHDbIX
BJIEMEHTOB HA TIPOJABIINBAHUE

O06wue nosioxenus

6.6.1 Pacuer Ha npogaBiuMBaHHe NMPOU3BOAAT
INA MAOCKHUX cTaneduOpoOETOHHBIX 3JIEMEHTOB
(nauT) npu ACUCTBMHU HA HUX (HOPMAJILHO K TJIOC-

KOCTM JJIEMEHTa) MECTHBIX, KOHUECHTPUPOBAHHO
TIPUJIOXKEHHbBIX YCUINH — COCPEROTOYEHHBIX CHJIbI
¥ n3rnbaioero MOMeHTa.

Ilpu pacyetre Ha nMpopaBAUMBaHHUE pacCMaTPH-
BaIOT pacyeTHOE MOMEpPeYyHoe CeYeHUe, Pachono-
XKEHHOE BOKDPYT 30HbI Mepefayu yCHIUM Ha 3Jie-

MCHT Ha pacCTOAAHHUHU —2- HOPMalbHO K €ro npo-

IOJIbHO# OCH, TIO MOBEPXHOCTN KOTOPOTO NEHCTBY-
IOT KacaTeibHble YCUJIUS OT COCPEAOTOUYEHHbIX
CHJIbI M U3rMbaiollero MOMeHTa.

HeiicrByioline KacarelbHble YCHIUSI NO MIO-
WAAMU pacuEeTHOrO NONepevHOro ce4eHUs AOJKHbI
ObITh BOCTIpUHSATH! cTaehuOpoOEeTOHOM C COTIPO-
TUBJIEHUEM OCEBOMY PACTAKEHUIO be, M pacroso-
XEHHOW Mo 00€¢ CTOPOHBI OT PAcyETHOroO JomNe-

PE€YHOro CeC4CHUsA Ha paCCTOSSHUU —2‘ HOﬂCpC'-]HOﬁ

CTEPXHEBOW apMaTypoM € CONPOTUBJICHMEM pac-
TSDKEHUIO st.
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[1pu pedcTBUMM COCPEenOTOUEHHOM CUbl Kaca-
TeJIbHbIE YCUAUS, BOCTPUHUMAaEMble cTanedubpo-
OETOHOM M CTEpXHEBOW apMaTypoOH, NMPUHUMAIOT
PaBHOMEPHO pacnpeleieHHbIMU MO BCEH MIOLIAAN
pacueTHoro nonepevyHoro ceuerus. [pu nefcTBun
Y3rubAIOILET0 MOMEHTA KAcaTeAbHbIC YCHUIIMSL, BOC-
NpUHHUMaeMbie cTanedudpodbeTOHOM U NONEepeyHOH
apMaTypoii, NPUHUMAIOT C YYETOM Heynpyroi pa-
60Tbi cTaeUOpo6GeTOHA U CTEPXKHEBON apMaTYpBh.
Jlonyckaercsl KacatelbHble YCHJIUSI, BOCNPUHUMA-
emblie ctaneubpoGeTOHOM M CTEPXKHEBOM apMaTy-
po#, NMPUHUMATL JAUHEIMHO M3MEHSIOWIMMUCS TO
IUTMHE PACYETHOTO MONEPEYHOrO CEYEHHS B HAINIPaB-
JIEHUM AEHCTBUS MOMEHTA C MAKCUMaIbHLIMU Ka-
CaTeNbHLIMM YCHAUSIMY TTPOTUBOMONOXHOTO 3HAKa
y KpaeB pPacueTHOTO MNOMepeyHoro CeYeHu sl B 3TOM
HanpaBJiEeHUH.

Pacyer Ha nponaBnuBaHWeE MPHU ACCTBUM CO-
CpeAOTOYEHHOM cunbl npu ¢ubpoBoM apMHpPOBa-
HUM NPOU3BOAST COrNIacHO 1. 6.6.2, npu neidcTeuu
COCPENOTOYEHHOMH CHUAbI U KOMOWHHPOBAHHOM
APMUPOBAHKK — COTjiacHo 11. 6.6.3, npu neitcteun
COCPEeIOTOYEHHBIX CHJIbI, U3THOAIOLIEr0o MOMEHTA
1 GUOPOBOM aPMUPOBAHUM — coraactio n. 6.6.4 u
NpY NCHCTBUM COCPEAOTOYEHHbIX CHUAbI, U3ruba-
IOLIIEro MOMEHTa ¥ KOMOWHMPOBAHHOM apMUpPO-
BaHWMU — COTIACHO M. 6.6.5.

PacuetHbidi KOHTYP NONEPEYHOro CEYEeHHUs
MIPUHUMALOT:

~ MPM PacroOXEHUU TUIOUIAAKY TNepeayn Ha-
IPY3Ky BHYTPY IIJIOCKOTO 3NIEMEHTA — 3aMKHYTbLIM
M paCrioJOXeHHbIM BOKPYT IMOLIAAKK Tepeaayu
Harpysku (puc. 6.12, 6, 2);

NPY PacrnoNOXKEHNH THIOLAAKH Tepenayy Ha-
IPY3KM Y Kpasi WM yIja IJIOCKOro 3JeMeHTa — B
BM/E NBYX BAPMAHTOB: 3AMKHYTbIM U PACcTOJOXeH-
HbIM BOKPYT TUIOLIAIKHU Nepelady Harpy3ku u He-
3aMKHYTBIM, CJIEAYIOUMM OT KpaeB IJIOCKOTO 3je-
meHTa (puc. 6.12, a, 6), B 3TOM ciaydyae yuudTbiBa-
10T HAUMEHDBLLYIO HECYILLYIO CITOCOOHOCTH NPU ABYX
BapUaHTaX PacnoJIOXEeHUs] PacyeTHOTO KOHTypa
NIONEPEYHOro CeYeH M.

[Ipwu peitcTeuyn mMomenTa M, . B MecTe npuio-
JKEHUSI COCPEAOTOUEHHOM HArpy3KH MOJIOBUHY 3TOTO
MOMEHTA YUUTBIBAIOT NPU pacyeTe Ha NPOAABAMNBa-
HHUE, a APYIyIO MOJIOBUHY YUMTBLIBAIOT NPU pacyere
M0 HOPMaNbHLIM CEUECHUSIM IO LWIUPUHE CeHEeHUs],
BKJIIOHAIOWMM WIMPUHY TUIOLIAAKM Mepefaun Ha-
TPY3KK U BLICOTY CEYEHMSI TIJIOCKOTO 3J1EMEHTA Mo
00e CTOPOHDI OT IIOWANKY Nepeaaul Harpy3Ku.

TMpu 1eHCTBUU COCPEROTOUCHHBIX MOMEHTOB M
CWJIbl B YCNOBHUAX MTPOYHOCTH COOTHOUIEHUS MEX-
Ly BEMCTBYIOLIMMYU COCPEAOTOYEHHBIMM MOMEHTA-
MU M, yUATBLIBAEMBIMH TpPU MPOAABIMBAHUM, U
NpeneabHbIMU M, NIPUHKUMAIOT He BoJiee COOTHO-
1WEeHUs1 MeXAy NEMCTEBYIOUIMM COCPEIOTOUEHHbIM
veunueM F u npenenbHbiM F,

ult
30

Pacyer craneduépoderoHubix 31eMeHTOB
HA NPOJABJIMBAHKE NPH XEHCTBUM
COCPEeOTOYECHHOM CHIIbI

6.6.2 Pacyer aneMeHTOB Ha NPOAABIMBAHHE
TIPU AEHCTBUM COCPENOTONEHHOM culibl U (hnbpo-
BOM apMMPOBaHUM MPONU3BOAAT M3 YCIOBUS

F< F/b‘u,,, (6.86)
rae F — cocpeaoToueHHasi CHla OT BHElHER Ha-
[PY3KM;
Fp, us — TPEAENbHOE ycuaue, BOCNIPHMHUMAEMOe
ctaneduopobeToOHOM.
Ycunue Fﬂv,ulf onpeneasot no dbopmyne
Fopun = Ropr Apys (6.87)

rae Ap — IIowanb pacieTHOrO MONEPeYHOro ce-
YEHUS, PACIIONIOXKEHHOTO Ha PacCcTosi-
Huy 0,5h OT rpaHuubl TUIOIAAM NpPH-
JIOXKEHHUS COCPEAOTOYEHHOM cuabl F ¢
paboueii BoicoTol ceuenus h (puc. 6.13).
[Thowane A ,, onpenensior no ¢dopmyne

Ap=u0.5h, (6.89)

TAe 4 — NepuMeTpP KOHTYpa pacuyeTHOro mnore-
PEYHOIO CCYEHMUS,
h — paboyas BLICOTA CCYCHUS.

6.6.3 PacueT craneduOpo6ETOHHbIX 2JIEMEHTOB
MPU KOMOMHHUPOBAHHOM apMUPOBAHMH HA NPOJAB-
JINBaHHE MPU NEUCTBUU COCPEAOTOYEHHOW CHIIBI
(puc. 6.14) NpoU3BOAAT U3 YCIOBUs

F< Ffb,ull + st,ul!’ (689)

— MpeneibHOoe yCUlMe, BOCIIPUHMMA-
eMoe [IOTIePeyHOoI apMaTypoil mpu
NpPONAaBIUBAHMMU;

Fp i — TPEAENBHOE YCMIIME, BOCTIpUHHMMA-

eMoe cTatepubpobeToHoM, onpene-
JISIEMOE COI1acHo 1. 6.6.2.

Yewnne F, ,, BOCIPUHMMACMOE MOTIEPEUHOM

apMaTypoit, HOpMaJabHOM K IPOAONBLHON OCU 3J1e-

MEHTa ¥ PACIIONOXKEHHONH PABHOMEPHO BOOJb KOH-

Typa pac4€THOro nNonepeyHoOro CEUEHUs, onpenc-

10T No hopmyne

wa,u/t = 0’8qsw u, (690)

roe u — IePUMETP KOHTYpa PacuyeTHOro rmnore-
PEUHOrO CevyeHus, onpeaensieMblil co-
rinacHo 1. 6.6.2;

g, — YCMJIME B MOINepeuHON apMaType Ha ean-
HUUY [UTMHBI KOHTYpa PacyeTHOro mo-
nepeyHoro ceYeHus, pacnoloXeHHoH B
npenenax paccrosiiusi 0,5 no o6e cro-
POHBI OT KOHTYpa PACYETHOTO CEUEHUS,
onpenensgemoe 1o gopmyne

R A

Qoo = SW. sw, (691)
Sy

rae st, ult



CcN-52-104-2006*

e N
¢

(XX
J'h/2’o¢o /
X7 " o /
N s S
af N1 N

a, 6 — NJIOLLAAKA NMPHIOKEHHS HArPYy3KHM Y Kpasi NJIOCKOTO 3NEMEHTA; 6 ~— TO XK€, BHYTPH TUIOCKOTO 3/IEMEHTA; ¢ — MNP KPeCcToo0-

PA3HOM PAcMONOXKEHUU MONEpcuHO apMaTyphl; / — [UIOWaAb NPUIOKCHUS Harpy3kKu; 2 — pacyeTHBIA KOHTYD MOMEPEeYHOro

ceuetins; 2 — BTOPOil BAPUAHT PACMOIOKEHUST PACHETHONO KOHTYPa; 3 — LIEHTP TAXKECTU PaCueTHOTO KOHTYpa (MECTO Mcpeceye-

Hus occit X; 1 Y|); 4 — UEHTp TAXKECTH TUIOWIANKN NPUIOXKEHUS Harpy3kn (MecTo ficpecedeHust occit X u 1); 5 — nonepeyHas

apMaTtypa; 6 — KOHTYD PacuCTHOIO MONEPEUHOro cCHeHus 6e3 yyeta B pacyeTe NnonepeyHoil apmMaryphl; 7 — rpanmua (Kpai)
TJIOCKOTO 3JICMEHTa

Pucynor 6.12 — Cxema pacueTHBIX KOHTYPOB MOMEPEUHOro CEYECHHs! NPHU MPOAABIUBAHUM

roe A, — TIOWaAb CEYEHUS MONEPEYHOIH apma-
TYpbl C LIATOM S, PACNONOXEHHOW B
npeaenax paccrosHus 0,54 no ode cro-
POHBI KOHTYpa PacyeTHOrO NOMepeHo-
ro ceYeHMs NO €ro NnepuMerpy.

IMpu pacnonoxernu norepeyHoOn apMaTypui He
PaBHOMEPHO MO KOHTYPY PACYETHOTO NOMNEPEUHO-
ro CeYEHHsl, a COCPEOTOUEHHO Y OCei MIOLLAAKH
nepenaymn Harpysku (KpectoobpasHoe pacnoyioxe-
HHE TMONEPEYHOt apMaTypLbi) MepUMETP KOHTYpa
U 114 NONEPEYHO apMaTypbl NPUHMUMAIOT MO (ak-

TUYECKWUM AJIMHAM YYaCTKOB PACMOIOXEHUs NO-
nepevyHon apmatypsl L, u L, 10 pacueTHOMY
KOMTYDY MPONABIMBAHUA (pPUC. §I2, 2).
3nayenve Fy , + F,, , NPUHAMAIOT He Gonee
2Fﬂ)‘u,,. [TonepeuHyo apMaTypy yUYUTBLIBAIOT B pac-
uere npu Fy, ,, ne menee 0,25F, .
3a rpaHuLEed pacTioNOXEHHUS NONEePeYHoil ap-
MAaTypbl pACHET HA MPOAABANBAHHUE NPOU3BOAAT CO-
IIACHO M. 6.6.2, pacCMaTpHBasi KOHTYP pac4eTHO-
ro nonepeyvHoro ceueHus Ha paccrossuuu 0,54 ot

rPAHHLLbl PACIIONOXEHHUSI NONEPEYHOMH apMaTypbl

31
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1 — pacueTHOC NONePEeyHOe CEYEHUCT; 2 — KOHTYP PACUETHOTO
MONEPEYHOTO CEYCHUS; 3 — KOHTYP TUIOLIAAKK MPUIOKEHHS
Harpysku

Pucynok 6.13 — Cxema s pacyera ctaneubpo6eToH-
HBIX JIEMEHTOB 6€3 MONepPeYHO! apMaTyphl Ha MPOJAaB-
JMBaHUe

(puc. 6.14). TIpu cocpenoToue HHOM PACTIOIOXEHUM
MONEPEYHOH apMaTyphI IO OCSM IUIOILANKH rTepe-
Jayu HATPy3KM PAcYETHBIH KOHTYp TOMEPEYHOTro
ceyeHUst OETOHA NMPUHMMAIOT IO IUATOHATBHBIM
JMHUSIM, CIENYIOUIMM OT Kpas PacnoJIOoXEHMUs
ronepeyHoit apmatypsl (puc. 6.12, 2).

ITonepeyHast apMaTypa JONXKHA YIOBAETBOPSTh
KOHCTPYKTMBHbBIM TpPeGOBaHUAM, IPUBEAEHHBIM B
pasgene 8.

Pacuer craieduOpoGeTOHHBIX 3/1eMEHTOB
HA NPOJABIMBAHME NPH AERCTBHM
COCPEJIOTOUEHHBIX CHIBI
¥ M3rudaI0NIero MoMenTa

6.6.4. Pacuet cranedubpob6eTOHHbIX 3JIeMEHTOB
Ha MpONaBIWBAaHWE TPU COBMECTHOM ACHCTBUM
COCPEeNOTOYEHHbIX CHJIbI U U3TM6AIOIEro MOMEH-
Ta, npyu GubposoM apMupoBaHuu (puc. 6.13) npo-
WU3BOIST U3 YCIOBHS

F M
+—x<], (6.92)
Fjb,ull be,ull
rae F — COCPENOTOUYCHHAs CUJ1a OT BHELL -

HeH Harpysku;

32

M — cocpegoTOUeHHbBIN U3rnbaloLLnii
MOMEHT OT BHEUIHEH Harpysku,
YYUTbIBaEMBINl [PU pacyeTe Ha
nponasauBadue (1. 6.6.1);
Fpun ¥ My, — TIPEOCTBHBIE COCPELOTOUEHHBIE
cHjia ¥ U3rnbarMil MOMEHT,
KOTOPbIE MOTYT ObITh BOCTIPUHS-
Tbl cTanedudpobeTOHOM B pac-
YETHOM IIONEPEYHOM CeuYeHHH
NpU UX Pas3saeNibHOM AEHCTBUM.
B cranedunbpoGeToOHHOM KapKace 3maHHi ¢
MIOCKUMHU NEPEKPHITUAMU COCPEAOTOUYEHHbIN U3~
rubalolnii MOMEHT M, . paBeH CyMMapHOMY W3-
rubalolieMy MOMEHTY B CEUEHMAX BEPXHENM U HUX-
Heil KONIOHH, MPUMBIKAIOWMX K NEPEKPHITHIO B pac-
CMaTpHBaecMOM Y3Jie.
Ilpenenvuyto cuny F/h
HO1I. 6.6.2.
TpenenbHbiit M3rubaoWmii MOMEHT be,u/t on-
penensior no dopmye

My ui = Ry Wi b, (6.93)

e Wy, — MOMEHT CONpOTUB/IEHHMS PacYeTHOTo
KOHTYpa TNONEepeyHOro CeyeHus, of-
penensieMblii cornacHo 1. 6.6.6.

[pn aeiicTBun M3rubaoMx MOMEHTOB B BYX

B3aUMHO NEPNEHANKYIIPHBIX TMJIOCKOCTAX PacyeT

MPOU3BOMAT U3 YCIOBUSI

i OTIDEAENSIOT Cornac-

F M*’+M" <1

F Shudt M Shx,ult M Shy,ult -

, (6.94)

rae F, M, u M, — cocpenotoueHnsie cuia
U U3rudalome MoOMeH-
TBI B HallpaBJIeHUSIX OCeil
X u Y, yyuThIBaeMbie
NpU pacyeTe Ha MponaB-
auBanue (m. 6.6.1), or
BHElIHEN HAaTrpy3K#;
Foyur Mt M/by’u,, — TpeaebHbIe COCPENOTO-
YEHHbIE CUJIA ¥ U3ruba-
OLMEe MOMEHTH B Ha-
npaBjieHUsX oceil Xu Y,
KOTOpbIE MOTYT ObLITH
BOCNPHUHATHL cTaneduo-
pOGETOHOM B PacyeTHOM
NONEPEYHOM CEUEHUHU
[PY UX pa3neabHOM Aei-
CTBUM.
Yeunue Fy, , ONpenensior CornacHo m. 6.6.2.
Yeunust My, \om My, onipenensior cornac-
HO YKa3aHWsIM, NPUBEACHHBLIM BbILIE, TIPU JEi-
CTBUM MOMEHTA COOTBETCTBEHHO B IIOCKOCTH OCH
X ¥ B IJIOCKOCTH OcM Y.
TIpu pacnionoxeHUn COCPEeIOTOUEHHOM CHIIbI
BHELIEHTPEHHO OTHOCHUTENBHO LIEHTPA TSXKECTH KOH-
Typa pacyeTHOrO MOMNEPEYHOro CeYEeHUs 3HAYEHMs
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[ — paC‘{eTHOG TOINCPCHHOE CCHEHME, 2 — KOHTYP PacHYeTHOTIO INMONepeuHoro CeUeHu, 3 — IpaHULIBbI 30HBI, B rIpcaciiax KOTOPBIX
B pacyeTe qubmacch nonepeyHas apmatypa, 4 — KOHTYP PacuYeTHOrO nonepeyHoro CeHeHus Ge3 y4yeTa B pacyeTe HOHCpC‘{HOM
apMatypsl; 5 — KOHTYp TUIOLIAAKH TPUIONEHUSI Harpy3Ku
Pucynok 6.14 — Cxema nns pacyeta cranehuOGpoOETOHHBIX MIUT C BEPTHKAIbHOW paBHOMEPHO pacnpelcacHHOM
rnonepeyHoi apMaTypon Ha npogasinBaHUe

M3rubarolMx COCPEeNOTOYEHHbIX MOMEHTOB OT
BHELIHEW Harpy3ky OTpeaesisiioT C y4eToM A0MNoJ-
HUTENLHOrO MOMEHTA OT BHELEHTPEHHOI'O MpU-
JIOXKEHUS COCPENOTOUYEHHOM CUJIbI OTHOCHUTEIBHO
LIEHTPA TSXKECTH KOHTYpa PaCyeTHOro NONepesHoro
CeYeHMd.

6.6.5 Pacuer craneuOpobeTOHHbIX 2IEMEHTOB
Ha NpoJaBJIMBaHUE NPU JEACTBUMU COCPENOTOYEH-
HbIX CUJibl ¥ M3rUBAIOUIETO MOMEHTA NpU KOMOU-

HUPOBAHHOM apMUpOBaHUM (puc. 6.14) npousso-
QAT U3 YCIOBUS
F

F/b,uh + F

M
Mjb,ult + Msw,ulr

<1, (6.95)

sw,ult

rae Fun M — non. 664,
Fooun 1 My — TIDERENBHBIE COCPENOTOUEHHbIE
CUNla U U3rn0arouil MOMEHT,
33



Chn 52-104-2006*

KOTOpbIE MOTYT ObITH BOCMPH-
HATbl cTanedubpoGeToOHOM B
pacyeTHOM MOIMEPEYHOM ceye-
HUM NPy UX pasgeNbHOM AcH-
CTBUMH;

— TIPEneNIbHBIE COCPEAOTOYEHHbBIE
cula U M3TUOAIOLUMIT MOMEHT,
KOTOpBIE MOTYT ObITb BOCMIPUHS-
ThI IONEPEYHOI apMaTypoit Tipu
UX pa3faeNbHOM NEHCTBUU.
Yenms Fy 4 Mﬂ,’u,, u F,, , onpexensor co-
raacHo . 6.6.3 u 6.

Yeunve M, .. BocanHuMaemoe rnomepey-
HOM apMaTypoit, HOpPMaJIbHOM K IJIOCKOCTH 3Jie-
MEHTa ¥ PaCNOJIOKEHHOW pABHOMEPHO BIOJbL KOH-
Typa pacyeTHOro CEYEHHUsI, ONPEALISIOT 1o dhop-
Myne

F,

swult

uM

sw,ult

sw,ult

M

sw,ult

= 0,84, (6.96)

sw?

rae g, u W, — onpenensior comiacHo m. 6.6.3
u 6.6.7.

Ilpu neiicTBUU COCPETOTOYEHHBIX U3rKbalo-
LIMX MOMEHTOB B [IBYX B3aMMHO IE€pPTEHANKY-
JIAPHBIX TUIOCKOCTSIX pacyeT IPOU3BOIAT U3 yC-
JI0BUSA

F M, .
Fjb,ulr + ES‘W,H/I

+
M Sbx,ult +M sw,x.ult
M (6.97)
+ 2 <1
Mjby,u/r +M sw,yult

>

e F, M,n M, — coracto 1. 6.6.4;
Foyuir M ¥ Mﬂ)‘, wit — TIDEIENBHBIE COCPENO-

TOYEHHbIE CUJIA K W3-
rnbarlIMe MOMEHTbI B
HamnpagjeHUsIX oceil X
n Y, XoTopbie MOTYT
ObITb BOCOPUHSATHI CTa-
nedpubpodbeTOHOM B
pacyeTHOM TIOTepey-
HOM CEYEeHUHM TIpU UX
pa3fenbHOM BEIUCTBUH,

Fo i Moy ¥ M, sy — TWPSACNbHBIE COCPENO-
TOYEHHbIE CUJIA U U3-
rubaroLIMe MOMEHTDI B
HanpapiaeHusax oceit X
u Y, KOTOpHIE MOTYT
ObITh BOCIIPUHSTHI NO-
nepevyHoNn apMaTypoit
NpU KX Pa3fesbHOM
ﬂeﬁcwuu.
Yeunns F Sboule ulr yulr " F\'w,ull onpene-
NS0T comaCHo nn. 6. 6x 4,
Yeuus M, . Mm!y‘u,, onpenenmm' cornac-

HO PEKOMEHAALMAM, TNPUBEACHHLIM BbLIlIE, NPU
34

IEHCTBMHM U3rMbaiollero MOMEHTa COOTBETCTBEH-
HO B HampaBJieHUsIX ocd X U ocH Y.
3uavenns Fy, , + F, yp My ot Mgy, i My i

+ Mswx,ult’ Soy,ult sw.y,ult B yCIIOBMAX (6 95)
(6.97) npnnHumalot He bonee 2F, .. 2Mp ..
2Mp, i 2Mpy, 4 COOTBETCTBEHHO.

onepeyHas apMatypa HOJIXXHAa OTBeYaTb
KOHCTPYKTUBHBIM TpeOOBaHHMAM, MPUBEAEHHbIM B
paszene 8.

6.6.6 B o61ieM ciyyae 3HAYEHUS] MOMEHTA CO-
NPOTUBJIEHUS] PACYETHOrO KOHTypa cTane¢ubpo-
6eToHa npu MpoJaBIUBAaHUU W x(y) B HaTpaBsie-
HHSIX B3aUMHO nepneHnMKynﬂpme oceit Xu Yon-
penenstor no gopmyne

I
=& (6.98)
V(X max
— MOMEHT MHEPUUM PACYETHOTO KOH-
Typa OTHOCHTENBHO oceit X; un V),
MTPOXOJSILLMX YEPES €ro LSHTP TAXKe-
ctH (puc. 6.12);
V(%) 0 — MAKCHMANBHOE PACCTOSTHUE OT pac-
YETHOTO KOHTYpa A0 ero LieHTpa T9-
KECTH.
3Hauenne MomeHTa vHepunu Iy . ompene-
JSIIOT KaK CYMMY MOMEHTORB uHepuMH Lpnyi OT-
JeJIbHBIX YY4CTKOB PACYETHOTO KOHTYpa MNomepey-
HOTO CEUEHHs] OTHOCHTENHLHO HEHTPANbHBIX OCeil,
MPOXONSIINX Yepe3 LIEHTP TSKECTH PacyeTHOro
KOHTYpa.
TMonoxeHue LeHTPa TSLKECTH PaCYETHOTO KOH~
TYpa OTHOCHMTENILHO BLIOPAHHOI OCH OIPEAENsioT
no ¢opmyne

Wbe(y)

rae Jp)

ZLx(yz)O

x(y)y = g7 A (6.99)

rae L; — nnuuba OTAENbHOIO Y4acTKa PaCueTHOro
KOHTYpa;
x(¥})y — PaccTosHue OT UEHTPOB TSHXKECTH OT-
DEJIbHBIX YYACTKOB Pacye€THOro KOHTY-
pa 10 BBIOPaHHBIX OCEH.
nsi 3aMKHYTOro MpsIMOYrOJILHOTO KOHTYpa
(puc. 6.12, 6, 2) ¢ nauHoON y4acTkoB L W L B
HampasineHuu oceit X M Y neHTp TAXECTH pacno—
JIOXKEH B MECTE TNEpecedeHust oceil CUMMMETPUM
KOHTYypa.
3HaueHUe MOMEHTa UHEPLIMU PACYUETHOIO KOH-
Typa onpenensior no ¢popmyne

I/bx()’) Jox(y ]/bx(y)27 (6 100)

-— MOMEHT MHEePLUUH Yy4AaCTKOB KOH-
Typa AHHOA L, n L OTHOCHTE b~
HO ocelt Y, u X], CoBnazaouyx
C OCsIMHU YM X.

3HayeHus 1 , OTPENENsIoT no Gopmynam

(6.101) u (6. ld%), MPUHUMAs YCIOBHO LIMPUHY

rne ]fhml )



KaXJOoro y4acTKa KOHTypa AiuHON L n Ly, pas-
HOM eIMHKLe
3
I _Ly.
ox(y1 T 6 °

]/bX(,v)2 0,5 L)’(V)L x(3)

(6.101)
(6.102)

3HayeHns Wfbxm onpexaeasioT no Gopmyne

I,
W, . = I
Sox () (6.]03)
P Ly /2
win Wy =[Lx<y)Ly<x) +=L m) (6.104)

1 He3aMKHYTOTO pacyeTHOro KOHTypa, co-
CTOSILETO U3 TPeX NPSAMOJIMHEMHBIX yYaCTKOB U~
HOi L 1 L (puc. 6.12, ¢), HanpuUMep NpyU pacro-
JIOXKEHUU nnomanm mepenauym Harpy3ku (KOJoH-
Hbl) y Kpasi MJI0CKOTO 3JIeMEeHTa (TUTUTEHL TIEpeKpPbl-
THUS1), TIONIOXKEHUE LIEHTpPa TIXECTU PacyYeTHOTO
KOHTYpa B HampaBleHHW OCH X ONpPEeNessioT No
dbopmyne

2
X b

a B HampaBJeHUU OCH Y — LIEHTP TAXKECTHU pacrio-
JIOXEH MO OCU CUMMETPUH PACYETHOTO KOHTYpaA.

3HaYeHUs1 MOMEHTA HHEPLIMH PacYETHOrO KOH-
Typa OTHOCHUTENHHO LIEHTPANbHBIX ocel Y| u X;
onpenesior no dopmysne (6.100).

3HaveHus Ifbx] U ]ﬂm2 onpenesior o hopMmynam:

3

Iy = % +2L,(xg —%")2; (6.106)

L,,(Lx AL (6.107)

3uavenus [, u [, onpenensior no opmy-
JIaM:

Ly = 0,5L L% (6.108)

Iy = 1%‘ (6.109)

3Hayenus W M W » ONPEAENSIOT N0 bopmy-
Jlam:

I I
Wy =22 u W, = 7 Bx . (6.110)

6.111)

ITpu pacyere NpUHMMAIOT HaHMEHbLUME 3HA-
YCHHsI MOMCHTOB CONpOTHBICHUsS W,

Jnsi He3aMKHYTOro pacyeTHOro KOHTypa co-
CTOSILUETO M3 ABYX NPSAMOJIMHEAHBIX Y4ACTKOB LIU-

chn 52-104-2006*

no# L v L, (puc. 6.12, a), Hanpumep npy pacno-
JIOXEHHMM TUIOLANIKY TIepefayn Harpy3ku (KOJoH-
HbI) BOJIM3M YIAa MIOCKOTo 3/1EMEHTA (TUIUThI ne-
PEXPBITUSA), TIONIOXKEHHE LIEHTPA TSXKECTH pacucT-
HOTo KOHTYpA B HampasieHuu occit X'u Yonpene-
0T no ¢opmyne

Ly Lyxy +0 5LX

W (6112
T (6.112)

Xo(¥) =

3HaYeHUs] MOMEHTa MHEPUMM PACYETHOro
KOHTYPa OTHOCUTEJIBHO LEHTPanbHbIX ocet V)
n X, onpenengior no dopmynam (6.106) n
(6.108).

3navenus lp, M 1, ) ONIPEAEAIOT IO HOP-
MyJaM:

3

L L
L =75 + Lo —~’i)2; (6.113)
Lo = L(L,— %)% (6.114)
Iy = L(L, — yp)% (6.115)
3 L ,
[_fby2 =']7+L_y(y0 —Ty) . (61]6)
3HaueHwst Wi 1 W, onpenensiot no Gopmy-
JlaM:
I I
Wy = 2y 2 6.117
fox X, H L —x ( )
I !
Joy Yo Ly Y

[Tpu pacuyere NpPUHUMAIOT HAUMEHBIINE 3HA-
YeHNs: MOMEHTOB conpoTuBieHns Wy u W,

6.6.7 3HayeHUss MOMEHTOB COHpOTVlBJIeHYIS{
NOMNEPEYHOH apMaTypsl MNP APOIABIMBAHUM
Wi, x) B TOM Cly4ae, KOraa nomepeyHas ap-
MaTypa pacrioloXeHa paBHOMEpPHO BIOJb pac-
YETHOTO KOHTYPa MpOAABIMBAHUA B HpEeAenax

30HbI, TPAaHHUILbI KO’I‘OpOﬁ OTCTOAT Ha paccCToA-

HUH = B KaXIYIO CTOPOHY OT KOHTYpa Nnponas-

JiMBaHus ctanedubpobetoHa (pitc. 6.14), npu-
HHUMAIOT PAaBHBIMM COOTBETCTBYIOLIMM 3HAYEHHU -
a Wy o Wy,

PH pacNnONIOKEHMH TIONEPEYHOI apMaTypbl
B TJIOCKOM 3JIEMEHTE COCPEAOTOYEHHO MO OCAM
TPY30BOM TJIOIIAAKHU, HATIPUMEDP TI0 OCH KOJIOHH
(KpecToobpa3HOe PacNoJOXEeHHE TMOoNnepevyHoM
apMaTyphl B IIEPEKPHITHH), MOMEHTH COMPOTHB-
JIEHUsl NMOMepPeyHOH apMaTyphi ONpEeNsiioT Mo
TEM Xe TIPaBUIaM, YTO U MOMEHTH CONPOTUB-
NeHus cranedubpodbeToHa, MPUHUMAS COOTBET-
CTBYIOLLYIO (HaKTHYECKYIO JJIMHY OrPAaHUYEHHO-
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ro y4yacTKa pacnojoOXeHMUs NnonepeyHoi apma-
Typbl MO pacH4eTHOMY KOHTYpPY NpPOAABJiMBAHUSA
Ly, .mnLg,, (puc. 6.12,2).

7 PACYET DJJEMEHTOB
CTAJIE®GVBEPOBETOHHBIX KOHCTPYKIIM
110 NPEXEJIBHBIM COCTOSIHUAM
BTOPO I'PYIIIIbI

7.1 OBIIME INIOJOXEHUS

7.1.1* Pacuerbl N0 NPENENbHbLIM COCTOSIHUSAM
BTOPOW TPYNIIbi BKJIIOYAIOT:

- pacyeT no o6pa3’oBaHMUIO TPELMH;

- PacyeT No PACKPHITUIO TPELIUH, HOPMAJib-
HbIX ¥ HAKJIOHHBIX K TIPONOJbLHOM OCH 3/1EMEHTA;

- pacyeT no aedopMalusIM.

7.1.2 PacyeT mo 0O6pa3oBaHUIO TPELWIUH MPO-
U3BOAAT I NMPOBEPKM HEOOXOAMMOCTH pacyera
TIO PACKpPLITHIO TPELIUH, a TakXe Ui MPOBEPKM
HeoOXOAMMOCTH y4yeTa TPEUIUMH NpU pacueTe no
gedopManusM.

7.1.3 Tlpu pacyere no npeneibHbIM COCTOSI-
HUSM BTOPO# TPYMITbI HAIPY3KH NPUHUMAIOT C KO-
3¢ PMUNEHTOM HALEXHOCTH MO Harpyske Y= 1,0.

7.2 PACYHET
CTATE®UEPOBETOHHBIX BJIEMEHTOB
1O PACKPBITHIO TPEIIIMH

O0umMe NoI0KEHUs
7.2.1 Pacuer cranepuOpoGETOHHBIX JIEMEHTOB
IO PACKPBITHIO TPELUMH NPOU3BOLAT B TEX CJIyya-
SIX, KOTjia coOMI0NaeTcsl YCIOBUE

M>M (7.1)

cre?
roe M — u3rnbaoliii MOMEHT OT BHELUHEN Ha-
IPY3KU OTHOCUTENBHO OCH, HOPMaJlb-
HOIt K MJIOCKOCTH NeMCTBUSI MOMEHTA U
TIPOXOASIILEH Yepe3 LEHTP TAXECTU TIpH-
BEIEHHOrO MOMNepeyHoro ceyeHus aje-
MEHTa;

M,,. — n3rubajoMii MOMEHT, BOCMIPUHMMAaeE-
Mbiil HOPMaIbHbIM CEYEHUEM IJIEMEHTA
npu o6pa3oBaHUMU TPELLMH, onpeaesns-
eMbli cornacHo n. 7.2.2.

Jns LeHTPaIbHO-PACTAHYTHIX 3JIEMEHTOB K-
PUHY PACKPLITUSI TPELLIMH OMpPeNensiioT npu cobiio-
IEHUN YCAOBUS

N>N,_, (7.2

rne N — npolonpHOE PacTIArUBaloLLee YCHITHE OT
BHELLIHEH HaTpy3KH;

N, — NponONbHOE PACTATMBAIOIIEE YCHIIHE,
BOCIPUHUMAEMOE IAECMEHTOM NpH 06~
pa30BaHWU TPEIUMH, ONPEACTIAEMOE CO-
rnacHo . 7.2.6.
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7.2.2 Pacuer cranedmbpo6GEeTOHHBIX 3/IEMEHTOB
NPOU3BOAST MO HENPOLOKUTENBHOMY U MPOROI-
XHUTEIHLHOMY PACKPBITHIO TPELUMH.

Henpononxurenbnoe packpbiThe TpELMH
OnpenensioT OT COBMECTHOrO AEHCTBUS MOCTO-
SIHHBIX M BPEMEHHBIX (AMMTENbLHLIX U KPAaTKOB-
PEMEHHbIX) HArpy3oK, NpPOAOJXHTENbHOE —
TOJILKO OT NOCTOSIHHBIX ¥ BPEMEHHBIX IUIUTENb-
HbIX Harpy3ok (n. 4.2.4).

7.2.3 PacueT o packpbiTMIO TPEIIHH NIPOU3-
BOISIT U3 YCJIOBUSI

acrc < acrc,ult’ (7 . 3)

rae a,, — UIMDUHA PACKPBLITUS TPEILUMH OT Heii-
CTBHMSI BHEIUHCH HArpy3Ku, onpeacss-
eMmast cornacHo nn. 7.24, 7.2.7 u
7.2.10;

A,y — TIPENENBHO NOTYCTHMAS MIMPHHA pac-
KPBITHS TPEILMH.
3Hayenusa a,,, ,, TPUHUMAIOT No Tab. 4.1.

7.2.4 InpuHy packpbiTusi TPELUIMH 4, OMn-
PEReNsTIOT UCXONS U3 B3aMMHBLIX CMELIIEHUH pac-
TAHYTOM apMaTypsl U GE€TOHA 1O 06€ CTOPOHBI
TPEIMHbI HA YPOBHE OCH apMaTypbl M MPHUHMK-
MaioT:

NpU NPOAOIKUTENBHOM PACKPHITUH

acrc = acm 1

(7.49)
fpyU HEMPOAOIKUTENHLHOM PACKPHITHN

a, . =a + a

cre cre,l cre,2 —a

(7.5)

— LUWPHHA PACKPBITUS TPELLMH OT Npo-
IOJDKMTENBHOTO AEHCTBUS MOCTOSIH-
HbIX M BPEMEHHbIX MIUTEAbHbIX Ha-
TPYy30K;

— LUMPUHA PACKPLITUS TPELIMH OT He-
NPOLOJKUTENBHOFO NEHCTBUSA MO-
CTOSIHHBIX M BPEMEHHBIX (IJIMTENb-
HBIX M KPAaTKOBPEMEHHBIX) Harpy-
30K;

a,.3 — LWUPHMHA PaCKPHITHSI TPELIMH OT He-
NPOAOJDKMTENbHOTO NEHCTBUS TI0CTO-
AHHBIX U BPEMEHHBIX MJIUTEAbHBIX
Harpy3ok.
3HavyeHus a,, |, d,., N a,., ONPEILNSIOT C
YYETOM BIUSAHUSA NPOAOIDKUTENLHOCTU NEHCTBHA
COOTBETCTBYIOLUEH HArpy3KH.

cre,3?

rie az‘rc‘ 1

cre,2

OnpenesieHne MOMEHTa
00pa3oBaHKUs TPelinuK, HOPMAJILHBIX
K NPOAOJILHON OCH JJIEMEHTA

7.2.5 MomeHT TpeluuHoo6pasosanus M, ans
cTanepubpoOETOHHBIX U3rHOACMbIX 3JIEMEHTOB OTl-
penensior no dopmyne:

IJISt 3JIEMEHTOB 6e3 NpeaBapHUTeIbHOTO Harpsi-
KEHHS apMaTyphbl



M, = W,R (7.6)

bt ser?
A1 IpeABapruTeIbHO HAMPSXKCHHBIX DJIEMEH-
TOB

Mcrc = u/[)!Rb * Mpa (77)

MOMEHT COTIPOTUBNIEHUS 1Jisl KpaitHe-
TO PacTSIHYTOTO BOJIOKHA CEYEHMS C
y4eTOM Heyrpyrux gedopmauuit pac-
TAHYTOTO OETOHA, ONMpEAENACTCS I10
opmyne

1ser

rie W, —

2Ly, +0pd gy +afd
w,, = 2 o ) s, as)

rae /,, Ifcl " If,1 — MOMEHTBI MHEPLMM CXKATOi
30HbI OETOHA, TJIOWANLH ce-
yeHus pubpoBoit unu duob-
POBOM M CTEPXHEBOU apMa-
TYpBI, PACHOJIOXEHHOM co-
OTBETCTBEHHO B CXAaTOH M
pPaCTAHYTOIM 30HAax CEYEHUS
OTHOCUTENBHO HYJICBOM JTH-
HUU;
S§,, — CTATHYECKUH MOMEHT IUIO-
IIAAU CEYEHMS] PACTSIHYTOM
30Hbl OETOHA OTHOCHTENILHO
HYJIEBOH JINHUUY,
0, — OTHOLLEHUE Monynei ympy-
rocti GubpoBoii apMaTypbl
E; n Gerona E,.
[Tonoxenue HyneBO! JIUHUU OMIPEEITSIETCS 110

dopmyne

h—-x)A4,
Spe +0p S —0pSp = g—z—)l (7.9)
rae S, Sf(,l " Sﬂ1 — CTaTU4YECKUE MOMEHTHI TI0-

maned ceyeHusa cCxKaTou
30HbI OeTOHA, naowanei ce-
yeHusi hnodposoit unu Guo-
POBOW U CTEPXXHEBOW apMa-
TYpbl, PacrnojoXeHHOH B
CXKATOM M paCTSHYTOM 30Hax
CeYeHUsi OTHOCHUTEIbHO HY-
JIEBOWM JIUHMU,;
— TUIOWAAb CEUeHHUsI PACTSIHY -
TOro GEeTOHa,;
h — BbBICOTA CEUYEHMS JIEMEHTA.
3HayeHue Mp B dopmyne (7.7) onpenensercs
no dopmyne

4y

!

+ 1), (7.10)

— MOMEHT yCUIusA Np OTHOCUTEJILHO OCH,
napauienbHON HyleBOH JUHUU U NPO-
XOLAUIEN YEPE3 ALPOBYIO TOUKY, Hau-

M, = Pe

cp

e M,
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6osee yIaNieHHYIO OT pacTSHYTOH 30HBbI,
TPEIUHOCTOMKOCTL KOTOPOM HYXHO
OnpeneanThb.

B dopmyne (7.7) 3Hak «t+» cnemyer npuHu-
MaTb, KOTa HalnpaBjieHHe MOMEHTOB M, M Mp
MPOTHUBOMONOXHEI, 3HAK «—» — KOTJa Hampasie-
HUS COBIAAAIOT.

3HayeHuUa Im, ]ﬁl, Sfcl U Sf,, BBIUMCIISIIOTCS €
koahduimeHTaMn HUGPOBOro apMUPOBAHUS 10
mrolam ! a» Mg ¥ Mgy OTIDEAENSIEMBIMH TIO POD-
MyJIaM:

p.lfa = u‘fvsznfkm,; (7.11)
By = Pk ks (7.12)
“faw = p‘fvw kzorw kan' (7' 1 3)

Kosdbduumenrs k"/, ko,f u k,,, YUUTHIBAIO-
e opueHtauuio ¢budp B mnonkax u pebpe, mwis
TaBPOBbIX U IBYTABPOBBIX CEUEHUI MPUHUMAIOTCH
no Tabn. 6.1 n 6.2,

3Hayenne Ko3bduluenTa k,, Onpenensercs no
dbopmyne

/
k,, =1-pL. (7.14)
ly
M-0,9M,,
3nech f = — 22 —@a¢
Mlim
rae [, — MIMHAa 3aNeKH dubpnl B 6eTOHE, OT1-

peensieTcsl COrIacHo I1. 6.2.6;
If — nnHa QUOpHI;

Mw M__ — wsrubaionte MOMeHTHI (1. 7.2.1);
— pacYETHbIA M3rUOAOUIUIA MOMEHT

(M3 pacueTa no mpeneaIbHbBIM COCTO-

STHUSIM IEPBOM TPYIINLI).

7.2.6 Ycume N, nipu 06pa3soBaHWM TPEIMH
B UEHTPAIbHO-PACTAHYTHIX JICMEHTAX OIpEes-
10T NI0 hopmyie

N, ere = Area' Rbr,.rer’ (715)

30€Ch A,,, — Nyowans NPHBEIEHHOTO MONEPeYHO-
TO CEUCHUS 3IEMEHTA, ONpeaAcnsaemMas
no dopmyine

A=A, + od, + od, (7.16)

rne A,, A, A, — niomanb NONEPEYHOro CeyeH s
COOTBETCTBEHHO OETOHA, pacTs-
HYTOW M CXaTON CTEPXHEBOWM
apMaTyphl;
o — KoahdULIMeHT npuBeneHuns ap-
MaTypbl K GeTOHy, orpenense-
MbIit 10 hopmyne

E

S

OL=E—b.
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PacyeT no packpbITHIO TPEIIMH,
HOPMAJIBHBIX K NPOAOIbLHOI OCH 3J1eMeHTa

7.2.7* lLInpuHy pacKpbiTUs TPELUUH d,,., MM,
HOPMAaNIbHbIX K MPOLOALHON OCH, CiielyeT Onpe-
BensiTh no gopmyne

o
ere = 6q)mflnml ’E'Tf; 20 (3; 5~ Mored ) V3 dret/ ’ (‘7' 17*)

rae 8 — kKoapHUUMEHT, NPUHUMAEMbIH PaBHbIM
s 9JIEMEHTOB:

M3rubacMbIX M BHELIEHTPEHHO CXKATLIX ........ 1,0;
PACTAHYTDBIX «..vveriiniieeraninreseersessinneesisnneeessens 1,2;
@, — KO3hDULMEHT, YYNTHIBAIOIMA NPORON-

KUTEJIbHOCTb JEUCTBUSI HArpY3KH, NMpu-
HUMAaEMBbI pPaBHBIM!

1,00 — npu HENpORONKUTENLHOM NeHCTBUU Ha-
TPY3KH,;

1,40 — npu NponOKUTENBHOM AEHCTBUU HArpy3-
KU JUIS1 KOHCTPYKLUMI U3 TsKenoro 6ero-
Ha;

1,50 — npu NponooKUTENBHOM IeMCTBUM HArpy3-
KM U KOHCTPYKUMH M3 MEJKO3epHHUC-
TOro GeTOHa IpYIbl A;

Ny — K03GbPULMEHT, YYUTHIBAIOWMWH BAUAHUE

¢hubpoBoro apMHUpOBaHUs, OTpenesse-
MBIl no gopmyae

o = 0,5
MT0,5+m
3HaueHue Ko3ahUUHEeHTa m OTIpeeisieTcs 1o
dopmyne

(7.18)

1
m=
407 o (W1 + 505 ) ol
kA

rae A — TUIOALb TONEPEYHOrO CeYeHUs dJIeMEH-
Ta, MM2, TPEWMHOCTONKOCTb KOTOPOTo
ornpenenseTcs;
N,,y — NPMBENEHHbIH KO3(POULMEHT apMUpPO-
BaHUs, onpeaensieMblit no gopmyie

, (719

- Nralfa + Nl
”fa+p‘s ’

e (7.20)

e M, — KO3 OHUUHEHT, NPUHUMAEMbIX ONns
huopbI:

¢pe3epoBaHHOI U3 cis160B, BbIycKaeMoil No
TY 0882-193-46854090, — 1,0;

pe3aHHONM U3 CTaNbHOro JIUCTA, BBIMYCKAEMOMH
no TY 0991-123-53832025 u TY 1276-001-
70832021, — 1,2;

pyOJIeHHOWM U3 CTaJibHOW MNMPOBOJIOKH, BbLINYC-
KaeMoit:
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no TY 1211-205-46854090, mapok:

XEHAUKC (HENDIX) ......
OHUBEKC (FIBAX)-1/50 .......
OUBEKC (FIBAX)-1,3/50 \
TBUH®JIST (TWINFLAT) ..o 1,2;
MUKCAPM (MIXARM) ... 1,3;

nmo TY 1221-002-95751815, Tunos:

DJIA — 1,00,
®B npu avamerpe d,<0,8 MM — 1,00;
®B npu anamerpe df> 0,8 Mmm — 1,10;
O — 1,15;
OAT — 1,20;

no TY 1276-001-56707303 tuna «<MUKAC»:

mapok PACk 30/0,5; DACk 60/0,75 u
DAO 60/0,75 oo 1,0;
Mapkh DAO 50/1,0 .o 1,1

My, — KO3MOULMEHT MPUBEAEHHOTO aPMUPO-
' BaHU$ TIO TUIOLLAAM, OTNpENesieEMbI MO
dopmyne

Mfa = vakgr»

e W — K02 dunyeHT GUOpPOBOrc apMHUpoBa-
HHS 10 00bEMY COITIACHO 1. 5.2.2;
k,, — Ko>pDUUMEHT, NPUHUMAEMbIH 10
Tabn. 6.1.

18 OTHENbHBIX YacTeH HOPMAJILHOTO CEYeHMS
SJIEMEHTA 3HAYEHMA |4, MOTYT OMPEAENATLCA NO
dopmynam (7.12) u (7.13);

n, — K03bOUUMEHT, TPUHUMAEMBIA s

CTEPXHEBOI apMaTyphbl:

ropsiueKaTaHol neproguyeckoro npopuas ... 1,0;
TOPAYEKATAHOM TNAAKOM ccvveveveeeievireeneiienenns 1,3;
XONOAHOTSIHYTOM MEePHOgUYECKOro npoduns

H KAHATOB .vvvieeeeetvreeeneeeeeeenreeennneessnesasnnees 1,2;
XOJIOAHOTSIHYTOM TNAIKOM ..oevveveererereerrnrrreenes 1.4;

O; — YC/IOBHbBIC HAaNPsDKEHUs B KpailHeM pac-
TAHYTOM BOJIOKHE WIM NpUpalleHHe Ha-
NPSDKEHUIA OT JENCTBUSI BHEWIHEH Ha-
rpy3ku (Npud HaJIUMYMU TNpenBapUTE/b-
HOTO HanpsiKeHUs), ONpeAeasieMoe Mo
n. 5.4.5 nacroswero CIT;

E, — moaynb ynpyroct# CTansHo# GpuGposoit
apMarypbl, cM. 1. 5.2.5;

W,y — TPUBENAEHHDbIA KO3 PUUMEHT apMHUpO-
BaHMsl MO TUIOUIAAM CEueHMs, onpene-
nsieMblil o hopmyne

Wreg = p’fa + b

HO He 6onee 0,02;

d[rcd — le:lBeIleHHbIﬁ AWaMeTp MUCMoJib3ye-
MO GUOpPHI, oMnpeaensieTcss COrjacHoO
m 6.2.6, mm;
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g — ceyenue cranedUOpoGETOHHOrO 3aeMEHTa: 0 — CEYeHUC, NMPUBEACHHOE K CTanbHOMY, /| — cTepxHesas apMartypa
Pucyrnor 7.1 — Cxema NpUBCACHUS ceueHUs cTancubpoBETOHHbIX 3NEMEHTOB K CTAILHOMY

d,, — TipuBeleHHbH anameTp GuOGpOBOA U
CTEpPXKHEBOM apmaTypbl, OnpenenseMblit
no ¢dopmyine

2
_ df,red“'fn + dszus

dypy = MM (7.21)
df,rcrl“/a + dx“s

7.2.8* HanpsixeHue O CIIEAYET ONPEACIIATE:
B LIEHTPAILHO-PACTAHYTHIX 1eMEHTaX no Qop-
Mmyne

N-P
MfaAbr ’

(7.22)

rae P — ycusive NpensapuTebHOrO HanpsokeHns
C YYETOM BCEX TOTEPD;
A, — TUIowans ceyeHus cTanedudpobeToHa;

11 U3ruGaeMbiX, BHELIEHTPEHHO CXAaThlX WUITH
BHELEHTPEHHO PACTAHYTHIX ANEMEHTOR — [10 TIpa-
BWIaM CTPOUTE/bHOI MEXaHMKM KaK JUIsl yIpyro-
ro Tena.

B pacuere O/ OJXKHO PacCMATPHBATLCs Ceye-
HUE, MPUBEAECHHOE K IKBUBAJIEHTHOMY CTANTbHO-
My ceuenuio (puc. 7.1) ¢ eAUHOH ynpyroi xapax-
TEPUCTHKOM. B pacTAHYyTOI 30HE K CTAILHOMY Ce-
YEHUIO MPUBOAAT TONBKO PUOPOBYIO M CTEpXKHE-
BYIO 4pMatypy ¢ SKBHUBAJICHTHOM IJIOLWIALbIO Ce-
4EeHUS, a B CXKATOW 30HE — apMmaTypy U OeTOH ¢
SKBUBAIEHTHBIMHU TUIOWIAASIMU CEYEHUs, NpUBe-

JeHHbIMY K HuOPOBOI apmarype npy o, = —- H
Ef
b Ef M
3HauCHME O ONPEACNAETCS !
JUISL U3rubaeMpIX 3JIEMEHTOB 1o (opmye
M~ P(e, +r)
P
Of = 2 (7.23)
d Wp

rie e, — OIKCUEHTPUCHTET MPUIOKEHHS CUIbI P
OTHOCUTEJIbHO LIEHTPA TSXKECTH CCHEHNA
3JIEMEHTa;

r — pAacCTOsiHME OT SAPOBOH TOUKHM, Ojim-
Xallleld K CXaToil rpany cevyeHus;
U181 BHELIEHTPEHHO CXKaTbiX M BHELIEHTPEHHO
PacTSHYTHIX IeMeHTOB 1o dopmyne

N, (e  =*r
/ +
G, = 0! ( c,tol ) (724)
/ 7% »
11

rae N, — PaBHONEMCTBYIOLIAA NPONOILHONM CHIIbI

N ¥ ycunusi npenBapUTENbHOro obxa-
™ P,
€.y — IKCLEHTPHUCHTET YCHIIHSI N, . oTHOCH-

tot
TE€JIbLHO LCHTPA TOKECTHU CECUCHUI.

B dopmynax (7.7) u (7.8):

W/1 — MOMEHT COIPOTUBIIEHUs, TPUBEIEH-
HOTO K CTa/bHOMY CEYeHUIo, onpene-
aseres no gopmyae

T
W, =1 7.25
Ty (7.25)

rae [, — MOMEHT HHEPLM CeYCHMUS, TIPUBEACH-
HOTO K 3KBUBAJICHTHOMY CTalibHOMY
CEUYEHHIO, OTHOCUTENILHO €ro UeHTpa
TSDKECTH;
Y. — PAacCTOsIHME OT LEHTPa TAXECTH Ceve-
HMS, MPUBEJEHHOIO K CTAILHOMY, 10
PACTSIHYTOM TPaHU CEUCHUS.

B opmyiie (7.24) 3HaK «MUHYC» MPUHUMAETCS
NPU BHELEHTPEHHOM CXaTuM, a 3HaK «INIC» —
TPU BHELIEHTPEHHOM PACTSIXKEHMH.

7.2.9 JIns sneMeHTOB, K TPELIMHOCTOMKOCTH
KOTOPbBIX TIPEAbSIBASIIOTCH TPeOOBAaHUS BTOPOH Ka-
TErOpHH, IMPUHA HENPOLOIKMUTETBHOTO PACKPbI-
TUS TPELUMH ONpeAeasieTcs Kak CymMMa LUUPUHDBE
PACKPBITHSA OT NPOLOJIKUTEILHOTO NEUCTBUSA 110-
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CTOSAHHBIX U [UTUTENIbHBIX HAIPY30K M MpUpalleHus
LUMPUHBI PACKPLITUSI OT JEHCTBUSI KPATKOBPEMEH -
HO# Harpy3ku. HlupuHa npoaoKuTenbHOro pac-
KPbITUA TPELUMH 3aBUCUT OT NPOAOLKMTENLHOCTH
IEHCTBUSA MOCTOSSHHBIX M JUTUTENbHBIX HArPY30K.

Pacyer no packpbITHIO TPElIHH,
HAKJIOHHBIX K NPOAOJILHON OCH 3/1eMeHTa

7.2.10*% IIupuHa packpbiTHSl TPELWIMH, Ha-
KJIOHHBIX K MPOAOJIbHON OCH U3rMOaeMblX 3J1eMEH-
TOB, NMPH CETYATOM U KOMOMHHMPOBAHHOM apMM-
posaHuu onpeneaserca no dbopmyne

Ny kf
e = (plkl (hw + 30df,red)_—f'—_22, (726)

ufaw Ef
rae @, — KO3pGOUUMEHT TOT Xe, YTo U B 1. 7.2.1;
k, — K02((MUUUEHT, BBIYNCIAEMbIA COOTBET-

CTBEHHO U151 GUOPHI:

¢pesepoBanHO# M3 casbos no TY 0882-193-46854090,
TI0 DOPMYJIE weeovreiirerereiresivenseeeeenenenens (20—1400p,,,)103;
pe3anHoit u3 cranpHoro nuera no TY 0991-123-53832025
n TY 1231-001-70832021,
10 POPMYIIE woevevverereeeieverrevernereenan (25—]400m/aw)]03;
pyGACHHOM U3 CTanbHOM MpoBoJiokK no TY 1211-205-
46854090:

mapox XEHIAWKC (HENDIX), ®UBEKC

(FIBAX) -1/50 1 ®PUBEKC (FIBAX) —

110 DOPMYIIE ..vvevvereeereeeenenns (20—1400ufaw)]03;

Mapku TBUH®JIDT (TWINFLAT)

1O DOPMYIIE .. oveveereveeeeaeemcrans (25-1400y,,,)10%

mapku MUKCAPM (MIXARM)

10 POPMYIE «..veveveeneenernnnn (30—]400ufaw)103;
pybnedHoi u3 cranbHoi npopoioku no TY 1221-002-
95751815:

tna OJIA no dopmyne......... (20—]400uf”w)103;
tuna ®JIT no dopmyre ........ (25—1400ufaw)103;
tuna OJIT o popmyne ......... (30—1400u,,)10%
tina OB npu auamerpe d,<0,8 MM

110 GOPMYJIE .evveereraceeenrenrenne (22—1400ufaw)]03;
tuna @B npu auametpe d:>0,8 MM

10 GPOPMYJIE ..o (25-1400y,, J10%

py6IeHHOi 13 CTanbHO# nposoioku no TY 1276-001-
56707303 tuna «<MUKAC»:
mapok PACk 30/0,5; PACk 60/0,75 n DAO
60/0,75 no dhopmyie .............. (25—1400ufaw)103;
mapku PAO 50/1,0
110 POPMYAE ..o (30—1400;%")]03;

Ny — k03 duuMenT TOT Xe, uTo M B 11.7.2.7;
p’faw = ”‘ka2n)

rae k, — Kod(bHLMEHT, NPUHAMAEMBIA 110 Ta6I. 6.2;
a'/‘,ed — MPUBEAEHHbIN JUaMeTp UCIIONb3YeMOM
¢ubpwl cornacHo 11. 6.2.6;
Ef — MOAYNb ynpyroct ¢Gpudpbl, NpuHUMAaE-
MBI corylacHo M. 5.2.5;

40

ky = bQ —0,25—1-)—, (7.27)
wtw A he
rie Q — Haubosbluas nonepeyHas CUia Ha pac-
CMaTpMBAEMOM YyUyacTKe JUIMHbI 3JIeMEeH-
Ta OT AENCTBYIOLIEH HAIPY3KH;
P — ycunue npeaBapHTeNbHOro HanpspKeHus
C YYETOM BCEX TIOTEPb;
— TUIOLIAAb CEYEHUs] CKATOM 30HBI CTase-
¢ubpobderoHa.

4,

C

7.3 PACUET DJIEMEHTOB
CTAJIEQ@UBPOBETOHHBIX KOHCTPYKLIUA
IO AEQOPMAIVIAM

Pacuer cranedpudpoGeToHHbIX 3NeMEHTOB
no nporn6am

7.3.1 Pacuet aneMeHTOB CTaepmOpOOETOHHBIX
KOHCTPYKUMA Mo pedopMauMsiM NPOU3BOAST C
YYETOM 3KCIUTYaTaLMOHHbIX TPeGOBAHMUIA, TIPEIbSIB-
JIIEMBIX K KOHCTPYKLIUAM.

Pacuer no nepopmanusim cneayer NpOU3BOIUTD
Ha JACWCTBHE!

MOCTOSHHBIX, BPEMEHHBIX JJIMTENIbHbIX U KparT-
KOBpPEMEHHbIX Harpy3ok (4.2.4) npy orpaHM4eHUM
nedopManuii TEXHOJIOTHYECKUMM WIN KOHCTPYK-
TUBHBIMM TPEeOOBAHUSIMH;

TIOCTOSIHHBIX U BDEMEHHbIX JJIMTEIIbHbIX HArpy-
30K NpPH OrpaHnuYeHuM nedopMaiuil IcTeTHyec-
KUMMU TpeOOBAHUSMU.

7.3.2 Jedopmauuu (porudwbl, yranl MOBOPO-
Ta) NMEMEHTOB CTANe(UGPOOETOHHBIX KOHCTPYKIIHIA
BBIMMCISIIOT 10 HOpMYJaM CTPOMTENIbHOM MeXaHM-
KM, ONpeneias BXONAIME B HUX 3HAYEHMS KpH-
BU3HBI corntacHo nn. 7.3.3—7.3.5 wacrosuero CIT.

BenmuumHa KpyBM3HbI M AeopMalHid cTaneduo-
POOETOHHBIX 3JIEMEHTOR OTCYUTBLIBAETCS OT UX Ha-
YaJILHOTO COCTOSTHUSI; MIPH HUTMYUHU NPEABapUTEb-
HOTO HanpspKeEHUS — OT COCTOSAHUA 10 06XaTusl.

7.3.3 Kpuu3sHa cranepuOpoOeTOHHbIX SleMeH -
TOB ONpenesaeTcs:

IU1S1 Y4aCTKOB 3JIEMEHTA, TI€ B PACTARYTOH 30He
He 00pa3yloTcs TPEHIMHb, HOPMaJIbHBIE K TIPOAOSIb-
HOJ1 OCH 27IeMEHTa, — KaK AJISI CIUIOWHOTO Tea,

151 y4aCTKOB 3JIEMEHTA, II€ B PaCTAHYTOM 30HE
MMEIOTCS TPELMHbl, HOPMaJIbHbIE K MPONONBLHOM
OCH, — KaK OTHOLLEHME pa3HOCTH CPEeAHHUX [e-
dopMaumi KpailHEero BOJIOKHA CXaTON 30HbI Oe-
TOHA W KpaliHEro BOJIOKHA pacTAHYTOM 30HbI (MU
NMPONOAbLHOI PAacTIHYTO# apMaTypbl IpU KOMOU-
HUPOBAHHOM apMUPOBAaHWU K BBICOTE CEYEHMS
3jleMeHTa (MJIM paboyeil BLICOTE CEUCHUA)).

DNEMEHTBI MJIM YYACTKM 3JIEMEHTOB paccMat-
pUBAIOTCA 0e3 TPELUMH B PACTIHYTON 30HE, eCiU
TPEIMMHBI He 00pa3yloTcsl MpU JAeHCTBUH MOCTO-
SIHHBIX, JUIMTENbHBIX U KPaTKOBPEMEHHbIX Harpy-
30K; IIPY 3TOM HArpy3KH BBOISTCS B pacyeT C KO-
3¢ PULMEHTOM HAIEXKHOCTH 110 HAaTPY3Ke Y, = 1,2.



7.3.4 3HaueHus npeaesbHO AONYCTUMBIX Ie-
dopmMauMii 3neMEHTOB TIPUHHUMAIOT COTIACHO
CHulT 2.01.07 1 HOpMaTUBHBIM NOKyMEHTaM Ha
OTHENIbHbIE BUIbI KOHCTPYKLIUHN.

Pacyer cranedmOpoGeTOHHBIX 3/1eMEHTOB
1o nporudam

7.3.5 Pacuer cranecnOpoGeTOHHbIX 37IeMEHTOB
Nno nporudam rpou3BOAsAT U3 YCIAOBUS

S< (7.28)

roe  f — mporub craneubpobeTOHHOTO 3AeMEH-
Ta OT DEICTBUS BHEILHE! Harpy3Ku;
Sy — 3HaYEHME MPEAENbHO AOTYCTUMOTO IPO-
ruba craeudpoOETOHHOrO 3JIEMEHTa.
Iporu6s! cranedubpobeTOHHBIX KOHCTPYKIIMIA
ONPEEASIOT MO OOLUMM MPaBUIIAaM CTPOUTENTbHOMN
MEXaHUKH B 3aBUCUMOCTU OT UBTMOHBIX, CABUIO-
BBIX U OCEBbIX Te(OPMAUMOHHBIX XapaKTepUCTUK
cTaneubpobeTOHHOro 3M1EeMEHTa B CEYEHUSIX O
ero JUIMHe (KPUBU3H, YIJIOB CABUIA U T.A.).
[Ipy DEeACTBUM NOCTOSIHHBIX, JIHUTEIbHBIX W
KpPaTKOBPEMEHHBIX Harpy3ok Mporud 6anoxk Wiu

1
IUVIMT BO BCEX CIy4adaX HE NOJKEH INpPeBbILUATh 1—5‘(‘)‘

1
NIpoJeTa U 7 BBLIECTa KOHCOJIU.

7.3.6 IIporu6 cranenGpoGETOHHBIX 3JIEMEH-
TOB, OOYCIOBACHHBIN aedhopmanveit u3rubda, on-
penensior no gopmyie

!
f=J.Mx[%) dx, (729)
_ 0 Tot,x

rie M, — u3rubalolMil MOMEHT B CEHEHHH X OT
JeACTBUST €eIMHUYHOM CUIIbI, NPUIIO-
>KEHHOM 10 HATIPABNIEHUIO UCKOMOTO
nepeMellieHUsl DIIEMEHTa B CEYEHUHU X
Mo [UIMHE TipoJyeTa /[, 1jig KOTOPOro

OTpenensitoT Nporuo;
1
(- — TOJIHAs KPUBU3HA JIEMEHTA B CEYEHUH
fot,x

r . .
X OT BHEIHEH Harpy3KH, rpy KOTOPOi
ONpeieasoT Nporud; BeaUYUHA

| .

[—) omnpenensiercs o hopMyam

-
fol,x

(7.31) u (7.39); 3Hak —l» MPUHUMA-
€TCSl B COOTBETCTBMM C SITIOPOH KpHU-

BU3HbI.

Jns a1eMeHTOB MOCTOSSHHOIO CEYyeHMst, UMe-
IOLUMX TPEINHBI HA KAXIOM YYacTKe, B NPEAeaax
KOTOPOIO M3rndaIolUMii MOMEHT He MeHsleT 3Ha-
Ka, KPUBU3HY [ONYCKAETCS BLIYMCAATL [UIs1 Hau-
0osee HAMPSXKEHHOTO CEYEHMS, NMPUHUMAs KpU-
BU3HY U1l OCTAIbHbIX CEYEHUI TAKOro y4acrtka
MU3MEHSIOLIEHCSl NMPONOPUUMOHANILHO 3HAYEHUSIM
U3rudalowero MoMeHTa.
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Ans HEKOTOPbIX Haubonee pacnpoCTpaHCHHBIX
CJIy4yaeB 3arpy>xeHus1 ﬂpOFM6 M3rubaeMoro 5eMeH-
Ta NOCTOAHHOIO CEYCHUA MOXET OIpeaeaarbcs no

dopmyne

r

f= m(lj 2, (7.30)
tot

roe m — Ko3hbHULUMEHT, TPUHUMAEMbIA B 3aBU-
CUMOCTH OT YCJIOBUIi OIIUPAHUS U CXe-

1 MbI 3arpy>XeHusl;
[—J — KPHBH3HA B CEUCHMUU C HanOOJIbILIUM M3~
tot

r .
rubaoliuM MOMEHTOM OT HAarpy3KH,
FIPY KOTOPOIi oripeaensiercst nporus;
| — pacyeTHbIif IPOJIET 3IEMEHTA.

Onpenesienne KPHBU3HbI
cranedpubpoOOETOHHBIX 3IEMEHTOB

Ob6uue noaoxcenus

7.3.7 KpuBusHy U3rubaeMbiX, BHEUEHTPEHHO
CXaTbhIX U BHELEHTPEHHO PACTSAHYTHIX JIEMEHTOB
JU1SL BBIUMCIIEHUS UX TTPOTUOOB ONpenesiioT:

IUISL 37IEMEHTOB WM YYacTKOB 3JIEMEHTA, IIe B
PacTAHYTOM 30HE He 00pa3yloTcs HOPMalbHbIE K
MPOIOILHOM OCH TPELLMHLI, cortacHo . 7.3.8, 7.3.9;

IUIS1 3JIEMEHTOB MM YYacTKOB 2JIEMEHTA, Iie B
pacTSIHYTONM 30H€ MMEIOTCS TPEIUMHBI, COTIACHO
nn. 7.3.10—7.3.13.

DJIEeMEHTbl MM YYACTKU 2/IEMEHTOB paccMat-
pUBaOT 6€3 TPELWMH, €C/IN TPEIMHBI He 0bpasy-
1oTcs (T.e. yenoBue (7.1) He BBHIMONHSAETCS) YIpH
JOEeHCTBHM TIONIHOM HAarpys3ku, BKJIIOYAIOLIEH No-
CTOSIHHYIO, BPEMEHHYIO IUTMTENbHYIO U KPATKOB-
PEMEHHYIO Harpy3Ku.

Onpedenenue kpugu3sHbi
cmanedubpobemonHbIx 31eMeHMoe
Ha yuacmiax 6e3 mpewun 6 pacmarymou 3o0He

7.3.8* [lonHoe 3HayeHHe KPUBU3HBI M3rubae-
MbIX, BHELIEHTPEHHO CXAThIX M BHELIEHTPEHHO pa-
CTSHYTBIX 3/IEMEHTOB Ha yYacTKax, [ie oo6pasylorcs
HOPMaJlbHble WIM HAaKIOHHbIE K IPOOOJILHOI ocH
9JIEeMEHTa TPEILMHbI, ONPENENAoT N0 HopMyIe

(-6 )L o

| (l
e [—| u|-=

— KPHWBM3HA COOTBETCTBEHHO OT
F rh

KPaTKOBPEMEHHbIX M OT NO-
CTOSTHHbBIX Y JUTUTEJIbHBIX BpE-
MEHHBIX Harpy3ok (6e3 yuera

yeunus P);

1 M

- == 7.32
["]1 By, 732
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l _ M(pb,cr
.,‘ X - B/ > (7.33)

1

rae M — MOMEHT OT COOTBETCTBYIOLLEI BHELLHEN
HArPY3KU OTHOCUTENIbHO OCH, HOPMajlb-
HO# K NAOCKOCTH NEWCTBUSI MOMEHTA 1
NPOXOSILLUEN Yepe3 LIEHTP TSHKECTU Hpu-
BEAEHHOIO CEeUYeHMUsI;

@y, — KO3PPuuUMeHT nonsyuectn cranedub-
pofeToHa, NpUHUMaeMblit o tabn. 5.5
Hacrosiwtero CI1;

By — XecTKocTb cTanedubpobeTOHHOTO dr1e-
‘ MEHTa NPU KPaTKOBPEMEHHOM JEHCTBMU
Harpy3ku, onpenensemasi no gopmyne

B, =085E, 1, (7.34)

rae E, — MOAynb yNpyroctTn 6eTOHa-MaTpHLLbi,
NpUHUMaEMblit no Tabn. 5.4 Hacrosiue-
ro CIT;

I, — MOMEHT MHEpUMH CEYEHMUS, NIPUBENEH-
HOro K G6ETOHHOMY W BKJIIQUAIOLIETO B
cebst rutowanb 6etoHa, hUGpPoBoOI In
¢Gu6pOBOIi U CTEPXHEBOI apMaTtyphl,
NPUBENEHHON! K GETOHY.

IMpu 3TOM KO3(DGDOUUUEHT MPUBEACHUS NS

(bubposoit apMaTyphl o g = —E-/—- , U151 CTEp>KHEBOM
b

apMaTypbl oy, = —>, a TIpUBEJEHHbIE MPOLIEHTHI

apMUpOBaHUs dm6’f3013017| M CTEPXKHEBOW apMarty-
pbl OMpeensioTcs B COOTBETCTBUM € 1. 7.2.5 ¢op-
myn (7.11)—(7.14) nacrosero CII;

1

~| — KpuBM3Ha, OOYCIOBIEHHAas BLITMGOM
r u
3 3JIEMEHTA OT HEMPOIO/KUTE/IbHOTO Aei-
CTBHA YCWINS NPEABAPUTENLHOTO 0GKa-
TUSA U ompenesseMas no gpopmyne

1 Pe
[— =2 (7.35)
ri B I
TAe €,, — SKCLEHTPUCHTET IPHIOKEHNS CHIIbI Port-
| HOCMTEIbHO LEHTPa TAXECTH 3JIEMEHTa;

[—j — KPMBU3HA, 0DYCNIOBAEHHAS BLIrMOOM 371e-
" MEHTA BCJIEICTBUE YCAAKK U NOJI3YYECTH
f6eroHa OT yCWJIMS MpPEABapUTENbHOTO
obxatust u onpeaenseMas no gopmyne

1) _&-& 73
(rl = (7.36)

A€ &, U €', — OTHOCUTEbHDIE edopMaLUU CTase-
$ubpodeToHa, BLIZBAHHBIE €0 YCall-
KO M N0J3y4ecTbio NOJ AeHUCTBUEM
YCWIUS NPEABAPUTENBHOTO 00XaTHs!,
onpeaenseMble COOTBETCTBEHHO Ha
YPOBHE pacTAHYTOM U CXKaToW rpa-
Hel ceyenus no GopmyJiam:
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(o)
5.
= 7.37
E[7 ES > ( )
, Op
= . 7.38
& E (7.38)

3HayeHue Gy, IPMHUMACTCS YHCIICHHO PABHBIM
CyMMe NOTEPb MPeABAPUTENLHOTO HANPSIXEHUs ap-
MaTypbi OT ycaaky U nonsydyectun cranehubpobe-
TOHA cornacHo . 5.2.13, 5.2.14 Hacrosiiero CI1
IUISl apMaTypbl PAaCTAHYTON 30HbI (YCIOBHO NpM-
HMUMAETCs PACIIOJIOXEHHOM Ha PpACTAHYTON FpaHUu
ceyeHus), a o’/b — TO Xe, /sl HanpsraeMmoi ap-
MaTypsl, eciav Obl OHa UMejlach Ha YPOBHE Kpaii-
HEro CXAaToro BOJOKHA O6eToHa.

1 I
TIpn atom cymma | — +(—) MPUHUMaETCs
Peap‘sz rp \")j

B,

HC MECHEE

%) 1 s ane-
3 I Ja
MEHTOB §e3 NpenBapUTENLHOIC HANDSXKEeHUs [10-
MYCKAeTCs NMPUHUMATh PABHBIMU HYJIIO.
7.3.9 Tpu onpeneneHUU KPMBH3HBI HA yyacT-
Kax C Ha4yajbHbLIMHM TPELIMHAMM B CXKATON 30HE

1 ]J ( 1)
0OeToHa 3HaueHMd | — |, [—| u p , Oompeje-

p
JieHHbIe 1o hopMyiaMm I(7.3 ), %7.33) /] (37.35), npu-

HMMAIOTCS YBEJIMUeHHbIMM Ha 15 %, a 3HaueHue

I
3HaueHus KPHUBHU3HDI (—
r

(%j , onpeneseHHoe o dopmyrne (7.36), — Ha 25 %.
4

Onpedenerue KpususIivl
cmaneubpobemoHHbIX 31eMeHIN08
HA YHACMKAX ¢ MPeWUHaMU 8 PACHAHYMOU 30He

7.3.10 IMonHoe 3HauYeHUe KPUBU3HBI U3rnbdae-
MbIX, BHELEHTPEHHO CXAaTblX U BHEUEHTPEHHO
PACTSIHYTBIX CTATEDUOPOOETOHHBIX 37IEMEHTOB Tpsi-
MOYTOJIbHOTO, TABPOBOIO M IBYTABPOBOTO CEYEHUH
Ha y4yacTKax, riae o0pasylorcss HOpMalibHbI€ K TIPO-
LOJILIIOH OCH 2JEMEHTA TPELUMHbBI, CACLYET OrNpe-
JensTh 1o gopmyne

PRCECRORONE

]
rae (f — KPMBMU3HA OT HENPOIJCIIKUTENLHOTO
> [IEUCTBUS BCEH Harpy3ku, Ha KOTO-
pYIO NPOU3BOAUTCS pacueT no aedop-
| MaLUsIM;
(— — KPWBU3HA OT HEMPOAOIKUTENLHOTO
P
6

JIENACTBUSA MMOCTOAHHBIX U JIUTENbHBIX
Harpysok;



1

(7 — KPUBHU3HA OT NPOACJXKHUTENbHOrO
7 NIeACTBUSA TTOCTOSAHHOM W WTUTEIbHOM

( Harpysok;

~ =

) — KpUBHM3HA, O0YCNOBNEHHAS BHITMOOM

4 3/1EMEHTA BCIEACTBUE YCAUKH U MOJI~
3y4ecTv GETOHA OT YCWJIMSI fpenBa-
PUTENILHOTO 06XaTHUs U onpenensie-
mas no gopmyne (7.36).

7.3.11 3Hayenns (1) onpenensorcs mo gop-

r 5
Myne

(l\ Moe (MM (7.40)
r )5 By Bys
rae M — MOMEHT OT BCEil BHELIHE# Harpy3ku OTHO-
CHTETbHO OCH, HOPMAJILHOM K TUIOCKOCTH
JEHCTBMS MOMEHTA M NPOXOLSILUEH Yepes
LIEHTP TSDKECTH NMPUBENCHHOTO CEUESHUSI,
M, — MOMEHT, BOCIPHHUMAEMbIA CeYeHUeM,
HOPMaJIbHBIM K TIPOAOJNBLHOM OCH 3fe-
MeHTa, NIpU 00pa30BaHUU TPELIMH;
— onpenensiercs o gopmyne (7.34);
— ornpenensieTcs no gopmyne:

o

npu KpaTKOBPEMEHHOM ZLCV[CTBHM Hal‘pySKl/l
0,9E,1
By = =L, (7.41)
1,3
NP JUIUTEBHOM JEWCTBMM Harpy3Ku
0,5E,1
5 f1
B/ = —1f3_ (7.42)

rne [y — MOMEHT MHepUMH MPUBEICHHOrO ceye-
HUS, onpeaensieMblit mo n. 7.2.8.
7.3.12 3HaueHus (—J onpenensoTcs no op-
r
Myne 6

[l) M (7.43)
rJs Bps

rae M,,, — MOMEHT OT MOCTOAHHbIX Y UTUTENbHbIX
Harpy3ok OTHOCUTEJLHO OCU, HOp-
MaJIBHOM K TUIOCKOCTU JeUCTBMUS MO-
MEHTAa U MPOXOASLIEH uYepe3 LEHTP
TSKECTH MPHBEACHHOTO CEUYeHUST;
B, — onpenensercs cornacto n. 7.3.11.

7.3.13 3naveHus (7 . onpeaensores 1o hop-
Myfe /1
(]—] =Mf—ei, (7.44)
." 7 Bf3
rae M, — cm. n. 7.3.12;
B’ﬁ — ornpeaenseTcs no gopmyne
B’y = 0,88, (7.45)
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roe Bﬂ — onpexaeasercsa no dopmyne (7.42).
BbicoTy cxaTo# 30HbI onpeaensiior no ¢op-
Mmyne

Sp
Aoy +0,54,,"
e S, — CTaTMYeCKMil MOMEHT IPHMBENEHHON K
6eTOHY~-MaTpULE NAOILANM CEYCHUS OT-
HOCHTEJIbHO PACTSIHYTOM IPaHi;

A, — NAOWANb NMPUBEAEHHOTO X GeTOHY-
MaTpMLEe CeuYeHMs, BKJAOvYaluwas B
ce6s naowandb crainedpubpodeToHa
CXXaToM M pacTAHYTOW 30H, CTEpXHe-
BO# apMaTtyphl, IPUBEACHHON K 0eTo-

x=h- (7.46)

Hy-mMaTpuue mpu Oy = E—‘ , TIoAgh

dunb6posoit apMartypwl, npvll’BeﬂeHHOﬁ K

E
OGeToHy-MaTpULE NpU Qg = EL;
A,, — TIowank yIUMPeHnii pacmHyleﬁ 30HbI

cranedudbpobeToHa.

8 KOHCTPYKTUBHBIE TPEBOBAHUA
8.1 OBIIIUE ITOJOXEHHNA

8.1.1 JIng obecrieueHus Hecyulei cnocobHoc-
TH, IPUTOTHOCTU K HOPMAJILHOM 3KCIUTyaTauyy U
JOATOBEYHOCTH CTaneuOpPoGETOHHBIX KOHCTPYK-
1Ml noMuMo TpeOOBaHM, OTIpenensieMbIX pacue-
TOM, CleIyeT BbIMOAHATb KOHCTPYKTHMBHBIE Tpe-
GoBaHus:

IO TEOMETPUUYECKIM Pa3MEPaM 2JIEMEHTOB KOH-
CTPYKUHH,

10 apMUPOBAHMIO (COAEPXKAHMIO M PACNOJIO-
JKEHMIO apMaTyphl, TONWMHE 3aILUTHOTO C10s1 Ge-
TOHA, 8HKEPOBKE U COCAMHEHUSM apMaTyphbl);

NO 3aLMTe KOHCTPYKLMIT OT He61arONPUATHBIX
BO3AEACTBUI Cpebl.

8.2 TEOMETPUYECKUE PASMEPDBI
KOHCTPYKIAA

8.2.1 MuHUManbHbIe TEOMETPUYECKHE pasMe-
Dbl CeYeHMI KOHCTPYKUMI CneayeT Ha3HayaTh Ta-
KMMH, 4TOObI 00ECNEeUnBaTD!

BO3MOXHOCTb Ha[JIeXalliero pa3MeLlleHus ap-
MaTypbl (PaCCTOSIHUS MEXAY CTEPXHIMH, 3AIUUT-
HbI# ciiok O6eToHa M T.1.), ee AaHKEPOBKM U COBME-
CTHOH paboTbl ¢ OETOHOM;

[IOCTaTOYHYIO )KECTKOCTb KOHCTPYKLHIA;

HEO0B6XOAMMYI0 OTHECTOWKOCTh, BOTOHENPOHMU-
11aéMOCTb KOHCTPYKUMI, TEMNO- ¥ 3BYKOM3OJSI-
LM, KOPPOZHOHHYIO CTOMKOCTb, PAIMALIMOHHYIO
3AINTY M T.J1.;

BO3MOXHOCTb Ka4€CTBEHHOIO M3roTOBJIEHHUS
npy GETOHUPOBAHMH KOHCTPYKUNIA.
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8.2.2 [pu npoexTripoBaHun cTanedudpodeTOH-
HBIX KOHCTPYKLIMIA [U1s1 0GecriedeH s yCIOBUIT NX U3-
FOTORJIEHUS], COBMECTHOI paboThl 6eTOHAa U apMary-
pbl ¥ TpeOyeMOi JONTOBEUHOCTH PEKOMEHITYeTCs py-
KOBOZCTBOBATLCS CIENYIOLIMMMU ITOJIOXKEHUSMM.,

Paamepsl ceyeHnit cranepubpobeTOHHbLIX ane-
MEHTOB KOHCTPYKIINI peKOMEHIYeTCsl TPUHMMATD
MCXOIs U3 CIIEAYIOUIMX YCIOBUHM:

TOMUMHA MIOCKUX TTUT MW OJOK pebpuc-
TBhIX TUIMT COOPHBIX KOHCTPYKIUA pEKOMEHIYETCs
He 6osee 30 mm;

TOJILLIUHY TMOJIOK WM CTEHOK 3JIEMEHTOB PEKO-
MEHIYETCs NPUHUMATh He MeHee 15 MM, a 1S T
MEXIY3TaXHbIX ITepeKPbITUi — He MeHee 30 MM.

8.2.3 Ilpn BepTUKANBLHOM M3TOTOBJEHMUH KOH-
CTPYKLMi 11MpUHY pebpa no Bepxy, BKJIIOYas BYT,
PEKOMEHIYETCS IPUHUMATS 60NIbLLE LMPHUHLI Ped-
pa o HU3y Ha pa3Mep HE MeHee 0,51f.

8.2.4 ConpsixeHue pedep KOHCTPYKLMHU €TI0/~
KaMHi peKOMEHJAyeTCs MPUHUMATh 110 Paluycy He
MeHee 0,6/f WX C YyCTPOWMCTBOM BYTa C pasMepoM
MpOeKUHHY HE MEHee 0,75!f.

8.2.5 Paguyc cBoGoaHOTO Morubda r CBEXeoT-
(bopMoBaHHOrO /IMCTa MPU U3TOTOBJIEHUU CTajle-
bnOpOGETOHHDBIX KOHCTPYKLUMI BO M30EXKaHue pas-
DPBbIBOB U CIBUTIOB PEKOMEHIYETCH MPUHHMATDH HE
meHbLye 371 1004, . [Ipn cnenmanbHpIX yeTpoit-
CTBAX JIMCTOTUGOYHOTO TOMIOHA WM MOCIEAYIO-
ueM (NOBTOPHOM) BHOPUMPOBAHMM PAAUYC TTOTH-
6a MOXeT ObITb NPUHAT MEHLIUUM MO DKCIEPH-
MEHTAILHBIM TAHHBIM.

8.2.6 ToJuMHYy IUTUT WK CTEHOK TOHKOCTEH-
HBIX KOHCTPYKI[HAH PEKOMEHYETCSl MPUHUMATDb He
Menee 1/200 ux cBoGOAHOrO nponera.

8.2.7 Tlpu NpoeXTUPOBAHUK KOHCTPYKLMIt U3
craeuopobeTOHA CIeayeT COYETaTh pa3Mep ceye-
HUI 2JIEMEHTOB, pasMepsl PUOp M KO PULIMEHT
¢GubpoBOro apMMUpPOBaHUSI TAKUM OOPa30M, YTOOBI
MWHUMAaNbLHAS IUIOUIaAb MONEPEYHOIO CEYSHUS e~
MEHTa WJIK €TO YacTH A ; OTBedana yCJIOBUIO

4d
i = — L7 8.1)
u ﬁ:k

or
8.2.8 Pa3Meph! ceyeHMit BHELIEHTPEHHO CXaTbIX
3/JIEMEHTOB Uil 00ECNEYEHH UX XKECTKOCTU PEKO-
MEH/IYeTCsl IPUHUMATbh TAKUMHU, 4TOObI UX THOKOCTD
0

- B ToboMm HanpaBJC€HUU HE NpeBblllajia;
i

JUISL KENe300ETOHHBIX IEMEHTOB ............... 200;
JUISl KOJIOHH, SIBJISIOIIMXCS

ANCMEHTAMM BAAHUM ..o,

1151 GETOHHBIX 3JIEMCHTOB

8.2.9 B KOHCTPYKLIUAX 30aHUI 1 COOPYKEH M
clleyeT NpeaycMaTpuBaTh MX pa3pe3ky I0CTO-
AHHLIMW ¥ BpEMEHHBIMM TEMIIEPATYPHO-YCAJOYHbI-
MM LUIBaMH, PacCTOSIHUSA MEXIy KOTOPbIMM Ha3Ha-
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YaloT B 3aBUCUMOCTH OT KJIMMAaTHYECKUX YCJIOBHIA,
KOHCTPYKTUBHBIX OCOGEHHOCTEH COOPYXEHMSL, MOC-
JIelOBaTEIbHOCTY NPOM3BOACTBA paboT U T.1I.

ITpyn HepaBHOMepHOM ocaake (pyHAaAMEHTOB
CJieyeT npesyCMaTpuBaTh pasaeaeHUe KOHCTPYK-
UM QCAL0YHBIMU LLIBAMH.

8.3 APMUPOBAHHME
SammrHbii c0ii ctanedudpodeTona

8.3.1 ApmaTtypa, pacronoxXeHHas BHYTPHU ce-
YEeHMsI KOHCTPYKLMH, NOJIKHA UMETh 3alLUUTHBIA
cioit craneubpodeToHa, 4ToOsl 06eCrieunBaTh:

COBMECTHYIO paboTy apMaTyphb! CO cranedub-
poOeTOHOM,;

aHKEpPOBKY apmaTypbl B ctaiechubpobeToHe u
BO3MOXHOCTb YCTPOICTBA CTBIKOB apMaTypHbIX 3/1e-
MEHTOB;

COXPAHHOCTb apMaTypbl OT BO3ACHCTBUH OK-
pyXalouei cpeabl (B TOM YUCHIe NPU HAUIMYUK ar-
PECCUBHBIX BO3ACHCTBUI);

OTHECTOMKOCTH U OTHECOXPAHHOCTb.

8.3.2 TonuuHy 3aMTHOrO ¢osi cTanepudpo-
GeToHa Ha3HayaloT UCcxos 13 TpeGoBanuii 1. 8.3.1 ¢
YYETOM THUTA KOHCTPYKLIMi, POy apMaTyphbl B KOH-
CTPYKIIMSIX (IIPOOOJIbHAsE paboyast, 1I0TepeyHas, pac-
NnpeaeuTeNnbHaA, KOHCTPYKTHBHAs apMaTypa), yc-
JIOBUII OKpY>Kalollleil cpeabl M AUaMeTpa apMaTyphbl.

MuBHMManbHble 3HaY€HUS TOMIIMHBI CNOSE CTa-
nepubpobeToHa no cTepXXHEBOH paboyeit apMary-
pbl caeayeT npuHUMaTh 1o Taba. 8.1.

Ta6auna 8.1

TonwuHa
Yenoust 3KCIUTyaTaumm 3AUKTHOrO CIoH:
. - cranegpubpobde-
KOHCTPYKUMI1 3RaHUi
TOHA, MM,
HE MCHEC
B 3aKpBITbIX MOMELLEHUSIX NMPU HOP~ 10
MATLHON Y MOHKEHHOM BADKHOCTH
B 3aKpHITBIX TOMELIEHUSAX NIPU N0~
BBILLIEHHOMN BAAXKHOCTH (TIPH OTCYT- 15
CTBMH [JONONHUTEbHBIX 33U THBIX
MCPOMNPUITHI)
Ha orkpsiToM Bo3ayxe (pu OTCyT-
CTBUH [JOMOJHUTEbHBIX 3aLUUTHBIX 25
MEpPOTPUATHIA)
B rpyuTte (npu OTCYyTCTBUM OONON-
HUTEJIbHBIX 3aILUTHBIX MEPOIPHs~ 35
THi1), B DyHOAMEHTax NpU Hanu-
YUM OCTOHHOM MOATOTOBKH

8.3.3 [Lna cranepmbpo6eTOHHBIX KOHCTPYKLUA
6e3 rMIPOU3OASILIUOHHOTO MOKPHITUA TOJLIMHA
3alMTHOrO cyosl cranepubpobeToHa ans Hanps-
racMoi apMaTypsbl B nipefelax JUIMHb! 30Hbl Niepe-
nayu Hanpsokenwit 7, (em. 1. 2.2.3.11 CIT 52-102)
JIOJIKHA TIPUHUMAThCS He MEHee JBYX JHAMETPOB
apMatypbl, HO He 6osee 15 Mm.



Bo Bcex cnyyasax TOnuMHY 3alUMTHOrO CAOS
cTaiepubpobeToHa cienyeT MPUHUMATL PaBHOM
OUaMETPY CTEPKHS apMaTypbl, YMEHbLUIEHHOMY Ha
10 MM, HO He MeHee yKazaHHbIX B Ta0n. §8.1.

Tonnmuy 3amUTHOrO CNoa cTaIeduopobdeTo-
Ha CJIeflyeT NMPUHUMATL C YYETOM TpebOBaHM# 1O
TEXHOJIOTHM M3rOTOBNIEHHUS KOHCTPYKLIMIA.

MuH#IMATbHBIE PACCTOSHUS
MEXTY CTEPKHAMH apMaTYpbl

8.3.4 MuHMManbHbIE PacCTOSAHUSA B CBETY
MEXIy CTEPXHSIMM apMaTypbl ClelyeT INPUHHU-
MaTh TaKUMH, YTOOB 0OECNeYuTb COBMECTHYIO
paboTy apMaTyphb! co cTanedndpobeTOHOM 1 Ka-
YECTBEHHOE M3TOTOBICHUE KOHCTPYKILIMM, CBsI-
3aHHOE C YKNAAKOil U YNJIOTHEHHEM cTanedus-
poOGeTOHHOM CMeCH, HO He MeHee HaubOoMbIUETO
IMaMeTpa CTEPXHS, a TaKXe He MEHee:

25 MM — IPH TOPU3OHTAIbHOM MM HaKJIOHHOM
MONOXEHUU CTEPKHEit Mpyu GETOHMPOBAHUM — g
HIDKHEHN apMaTypbl, pacTioIOXeHHON B OIMH WK JBa
pana;

30 MM — TO Xe, IUIST BEpXHEl apMaTyphl;

50 MM — TO e, NNPU PACTIONIOXKEHUU HUXKHEN
apmarypkbl 6osiee ueM B 1Ba psaa (KpoMe cTepKHel
IBYX HVDKHMX PSIIOB), 8 TaKKe NMPU BEPTUKAUTbHOM
TIONIOXKEHUM CTepXXHeH NMpu 6eTOHUPOBAHUU.

IIpy cTecHEHHBIX YCNIOBUSIX AOTIYCKAETCSA pac-
rosaraTbh CTEPXXHM rpynnamMu — nyykamu (6e3 3a-
30pa Mexny Humu). TIpy 3TOM paccTossHUS B CBETY
MEXIy IMydyKaM¥ JOJDKHbI ObITh TAaKXKe HE MeHee
TIpUMBEIEHHOTO AUaMeTpa CTEPXKHS, SKBUBAJIEHT-
HOTO MO TUIOUIAAM CeYeHMsl TyUKa apMaTyphbl, IIPH-
HHMAaEMOro paBHbEIM

n
Ay peg = |2 d3, (8.2)
1

rae d; — JANMaMeTP OLHOTO CTEPXHS B MYYKe;
N — YKCIO CTEPXKHEN B MyuKe.

DubpoBoe H NPoNOJbHOE
CTepPXKHEBOE aPMUPOBAHHUE

8.3.5 JInst OTBETCTBEHHbBIX HECYLUMX KOHCTPYK-
UMH clienyeT nNpUMEeHsTb KOMOMHUPOBAHHOE ap-
MUPOBaHME,

8.3.6 KoagduumeHT bubpoBOro apMupoBaHmsi
no 00bEMY peKOMEHAYEeTCs NPUHUMATL B Tpeje-
nax 0,005 < [TPRES 0,018 mnsa KOHCTpYKUMUI, pabo-
TalOLIMX Ha PACTSXEHUE, U3rU0 WK CKaTUE.

Honyckaetcst npy 3KOHOMUYECKOM 060CHOBa-
HMVM TIPUHUMATL U, > 0,018 nnsi KOHCTPYKILUMA,
TOABEPKEHHbIX YAAPHBIM, UCTHPAIOLIMM, 3HAKO-
NepeMEHHbIM, MHOFOKPATHO-MTOBTOPHBLIM TeMIie-
paTypHbIM BO3ASACTBUAM, WIM NpPHU TpeLbsiBie-
HUUM K KOHCTPYKLHMSM TNOBbILIEHHLIX TPEGOBAH U
K TPELIMHOCTOMKOCTH, HO He Goaee 0,02,
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8.3.7 MunnmanbHbie 3HaueHus Ko duimeH-
Ta prubpPOBOro apMMpoOBaHUsI PEKOMEHIYETCH NPH-
HMMaTb, COOIIONAA ClIeAYIOLIEE YCIOBUE

1,5CR
Kpmin = : 3(;1 If s (83)
Rykegr (1= == =)
R

rae C — xo3ddruMeHT, NTpUHNMaEMbIi PaBHbIM
1,0 nna sneMeHTOB, pabOTAIOLMX NPU
OCEBOM JM BHELEHTPEHHOM DaCTSDXKEHUHU
C MaJIbIMU 3KCLIEHTpUCUTETAaMU, W 0,6 —
11 N3rnbaeMBIX 371€eMEHTOB.

8.3.8 B cranedubpobeToHHBIX 3NeMEeHTax NpH
KOMOMHMPOBaHHOM apMHUPOBAHMY TLUTOLLAIL CEYEHUS
MPONOJIbHOM PACTSIHYTOM CTepXKHEBOM apMaTyphl, a
TAKXE CXAaToM, €C/ii OHa TpeOyeTcs Mo pacyuery, B
TIPOUEHTAX TUIOLIA/IY CeueHUsi CTaiepnOpoOeToHa,
PaBHOM NPOU3BEICHUIO WUMPHUHbI MPSIMOYTONILHOIO
CeYeHMs1 MO0 IWMPUHBI pebpa TaBPOBOIo (ABYTaB-
pPOBOro) CeyeHMsl Ha paboyyio BLICOTY CeueHus,

S

Yy = B 100 % cleiyeT NPUHUMATDh, HE MEHee:

0,08 % — B n3rubaemMbIx, BHENEHTPEHHO pac-
TSHYTBIX 3JIEMEHTAX U BHELIEHTPEHHO CXAaThIX 3J1€-

)
MEHTax npu rubkoctu — <17 (i nmpsamMoyronb-
i

' I/
HBIX CeyeHnit ~ < 5);
0,20 % — BO BHELIEHTPEHHO CXATbIX 3JIEMEH-

[/
Tax MpuU rmOKoCcTU —(,) 287 (il MPAMOYrOALHBIX
i

ceyeHut % 225);

JU1S1 IPOMEXYTOUHBIX 3HAUEHUI THOKOCTH 18-
MEHTOB 3HAYEHHME |1 OMPEAENAIOT MHTEPNIONALIMEH.

B anemMenTax ¢ mponombHOM apMatypoii, pac-
MOJIOXKEHHOMH PaBHOMEPHO 1O KOHTYpPY CEueHus,
a2 TaKX€ B LUEHTPAJbHO-PACTAHYTHIX 3JIEMEHTAX
MWUHHUMAJBHYIO IJIOWAgb CEYCHUS BCEH npoaoab-
HOI apMaTypHhl CIEeAYET NPUHUMATD BABOE GOJbLIE
YKa3aHHbIX BblLIE 3HAYEHUH U OTHOCHTb UX K MO~
HOM TUIOIUAAN ceueHHMs cTanepubpobeToHa.

8.3.9 B cTanedubpOOGETOHHBIX KOHCTPYKLIMAX
PEKOMEHAYETCS NPeayCMaTPUBATL KOHCTPYKTUBHOE
apMUpPOBAaHUE CTEPXXHEBOI apMaTypo:

B MECTax pe3KOro U3MeHeHMs Pa3MepoB ceye-
HHUSI 3IEMEHTOB,

B OETOHHBIX CTEHAX MOA M Hall NpoeMamu;

BO BHEUEHTPEHHO CXaTblX DJIEMEHTAX CO CTO-
POHBbI TpaHelt ceueHus, riae BO3ZHUKAIOT pacTs-
UBAIOILME HANIPSKEHUS, NpU 3TOM Ko3pduum-
€HT apMUPOBAHUS {I, MPUHUMAIOT He MeHee
0,020 %.

8.3.10 B cranechuGpo6Ge TOHHBIX KOMOMHUPO-
BAHHO-apPMUPYEMBbIX TUHERHBIX KOHCTPYKUMSX W
TUIMTaX HauboJblIvMe PACCTOSHUSI MEXIY OCSIMMU
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cTep>XHEH NpoaonbHOW apmarypbi, obecrevympa-
1oimne 3PpHCeKTUBHOE BOBJIEUEHHUE B pabOoTy CTasie-
hubpoOETOHA, paBHOMEPHOE pacrnpeaefeHUe Ha-
NpspkeHnit 1 aedopmalinii, a Takxe orpaHUYeHHE
WHPHHDLI PACKPBLITHSI TPELIMH MEXILY CTEPXHSAMM
ApMAaTYphbl NOMXKHLI ObITh, He Donee:
B cTaneuOpoOeTOHHBIX DanKax U nauTax:
200 MM — nipu BbICOTE NOMEPEYHOrO Ceye-
Hus h < 150 mm;
1,54 n 400 MM — NIpU BbICOTE NOMEPEYHO-
ro ceyenus h > 150 mm;

B cTane(prubpoOETOHHBIX KONOHHAX:

400 MM — B HanpaBieHWM, NEPNEHAUKY-
JISPHOM TUIOCKOCTH M3rHuba;

500 MM — B HANPaBAEHHUHU TMJIOCKOCTH U3-
ruba.

B cranedpmOpoBETOHHBIX CTEHAaX PACCTOsIHMSI
MEXIY CTEPKHSIMU BEPTUKANbHOM apMaTypbl Npy-
HUMaloT He Gonee 27 1 400 MM (1 — TomumMHa cTe-
Hbl), @ TOPU30HTANLHOW — He Oonee 400 mMm.

8.3.11 B Oankax u pebpax wmiupuHoil Gonee
150 MM YMC/I0 NPOAOTBLHBIX PAOOUKX PACTSHYTBIX
CTepXXHEei B MONepeyHOM CEUYEHMM AOMKHO ObITb
He MeHee nByX. I1pu wupnne anemeHta 150 MM u
MEHEe JI0MYCKAETCS YCTaHaBIUBaTb B MONEPEeUHOM
CEYEeHMH OJINH NPOAOJbHbIA CTEPXKEHbD.

8.3.12 B Gankax g0 ONopbl CAEAYET AOBOAUTH
CTEPXHU NPOACILHON paboueit apMaTypbl € TUTO-
1aabo ceyeHusa He MeHee 1/2 mnowanu ceueHus
CTEPXHEHN B MPOJETE U HE MEHEE ABYX CTEPXHEM.

B nnurax no onopskl ciaeayet 10BOAUTD CTEPXK-
HU MpoA0JIbHON paboyei apMmaTypbl Ha 1 M M-
PHHBI TUIMTHI C IUIOILAALIO CeYerUusl He MeHee /3
MJIolaAN CeYeHUs CTepXHeH Ha | M HMPUHBI
TWIMTBI B NpoJieTe.

TIonepeuynoe apmupoBanue

8.3.13 [MonepeuHyio apMaTypy cienyer ycra-
HABJIUBATL UCXOIS U3 pacueTa Ha BOCTPUATHE YCH-
JIMA, 2 TaKXe C LEeblo OrpaHUuYeHUs] Pa3BUTHUS
TPELLMH, YAEepXaHUsl NPOLOJIbHBIX CTEPXHEH B
MPOEKTHOM MOJIOXEHUM U 3aKPErieHUs ux ot 6o-
KOBOTO BbiMy4MBAHUA B IOOOM HaMpaBiaeHUM.

TTonepeyHylo apMaTypy yCraHaBAMBAIOT ¥ BCEX
NOBEPXHOCTEH CTaNePUOPOGETOHHBIX 3JIEMEHTOB,
BOMIM3M KOTOPbIX CTABUTCS NMPOAONIbHAS apMaTypa.

8.3.14 [InameTp nomnepeuHol apMatypb! (XOMy-
TOB) B BSI3aHbIX KAPKACAX BHELICHTPEHHO CXATbIX 3Jie~
MEHTOB NpUHUMAIOT He MeHee 0,25 Hanbonbuwero
[AMaMeTpa NpOAOTLHOI apMaTyphl U He MeHee 6 MM.

HduaMeTp nonepedHoi apMarTypbl B BSI3aHbIX
KapKacax M3rubaeMbiX MEMEHTOB NPUHUMAIOT HE
MeHee 6 MM.

B cBapHbIX KapKacax AMaMeTp MonepeyHoi ap-
Matypbl TIpUHUMAIOT He MeHee AMaMeTpa, ycra-
HABJMBAEMOrO U3 YCJOBMS CBapKK C HAUBOJIbIIMM
IMaMETPOM NPOAOIBLHON apMaTyphbl.
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8.3.15* B cranedpuGpobeTOHHBIX NEMEHTAX, B
KOTOPbIX MONepeyHas CUaa fo pacyeTy He MOXET
ObITb BOCNIPHHSITA TONBLKO CTanehudpobeToHOM, Clle-
AyeT NpeaycMaTpuBaTh YCTAHOBKY NOMEpPeyHon ap-
MaTypbl ¢ twarom He Gonee 0,54, u e 6onee 300 mm.

B criomiHbIX, a Tak)Xe B 4acTOpeOPUCTbIX TN
Tax BoicoToM MeHee 300 MM n B Hankax (pebpax)
BbICOTOI MeHee 150 MM Ha yuacTke daeMeHTa, rae
norepeyHasi CMjia 1Mo pacyeTy BOCTIPUHUMAETCs
TOJILKO CTaNIePMOpOOETOHOM, NONEPEUHYIO apMa-
TYPY MOXHO HE YCTAHAB/IUBATD.

B 6ankax u pedpax sbicotoit 150 MM 1 Gonee, a
TAaKXE B HACTOPEOPUCTLIX MIUTaX BbicoTON 300 MM
1 6oJjiee Ha yyacrkax 3jE€MeHTa, Fae nonepeyHas
cujia Mo pacueTy BOCTIPMHUMAETCS TONIbKO CTane-
¢$unbpobeToHOM, creayeT NpeaycMaTpuBaTh yCTa-
HOBKY NONEPEYHOI apMaTyphbi C 11aromM He 6ojee
0,75hy n ne Gonee 500 mM.

8.3.16 Bo BHEUEHTPEHHO CXAaTbiX JIMHEHHBIX
3/eMEHTaX, & TAKXKE B U3rMbaeMbiX 2neMEHTAX IPU
HAUIMYMM HEOOXOAUMOM MO pacyeTy CXaroi mnpo-
NOJIBHOH apMaTypbl C UEABbIO TNpeAoTBpallleHUs
BbINTyYMBaHMs NPOAOJILHON apMaTyphl ClieayeT yc-
TaHABAMBATh MOMEPEYHYIO apMaTypy C IIAroM He
6oaee 15d n ne 6onee 500 MM (d — amamerp cxa-
TOW NMPOAOJALHONM apMaTyphl).

Ecnu nnowans ceueHua cxartoil npoaonbHoi
apMaTypb!, YCTAHABNUBAEMOW Yy OIHON U3 rpaHei
aneMeHTa, donee 1,5 %, nonepeynylo apmarypy
CNeAYEeT YCTAHABAMBATL C LIAromM He Gonee 104 n
He 6onee 300 MM.

8.3.17 KoHcTpykumns XxoMyToB (monepeyHbix
CTEPXHEH) BO BHELEHTPEHHO CXATbIX JUHEHHbIX
37IEMEHTAX JAOJXHA OblTh TAKOM, YTOOLI MPONOJb-
Hble CTepXHU (MO KpaiiHeil Mepe yepe3 OHMH)
pacnonarajiuch B Mectax neperuOoB, a 3TH repe-
rMésl — Ha paccTtosiHun He 6onee 400 MM 1o WIM-
puHe rpanu. Ipu wimpure rpanu He 6osee 400 MM
M YUCJIE NTPOJOJIbHBIX CTEPXHEN Y 9TON rpaHu He
6oJee 4eTHIPEX HOMYCKAETCS OXBAT BCEX MPONOIb-
HbIX CTEPXHEW OIHUM XOMYTOM.

8.3.18 B aneMeHTax, Ha KOTOpble AEHCTBYIOT
KPYTAUME MOMEHTBI, MonepeuHasi apmatypa (xo-
MYTbl) JOJKHA 00Pa30BbIBATL 3AMKHYTbII KOHTYP.

8.3.19 IMonepeuHyio apMaTypy B IJIMTax B 30HE
MPOAABIMBAHUSI B HANPABACHUM, MEPNEHAMKYASAD-
HOM CTOPOHaM PacyeTHOTO KOHTYpa, YCTaHaB/vBa-
10T ¢ warom He Gonee 1/3h, u He Gonee 300 Mm.
Crepxxnu, Oamxaillume K KOHTYpY Tpy30BOil Tio-
1M, PacnioNaraioT He 6anxe Ay/3 v He nanee hy/2
OT 3TOro KOHTypa. I1pu 3TOM LIMPHUHA 30HBI ITOCTA-
HOBKH TOMNEPeYHON apMaTypbl (OT KOHTypa Irpy30-
BOM IIOLIAIM) IONXKHA ObiTb HE MeHee 1/5h,

PaccTosiHus mMexay CTEpXHAMM NONEPEYHO ap-
MaTypbl B HaNpamBiCHUHW, MApUIENbLHOM CTOPOHAM
PAcUETHOIO KOHTYpa, NPUHUMAIOT He Gonee 1/4 anu-
Hbl COOTBETCTBYIOLLEH CTOPOHbBI PACUETHOrO KOHTYpA.



8.3.20 PacyerHyio nonepeyHy0 apMaTypy B
BUIE CETOX KOCBEHHOr0 apMUPOBAHUS NIPY Mec-
THOM CXaTUU (CMSTUM) pacnojaraloT B npeie-
Jlax pacyeTHOM nuouwianu A/b_mm, (n. 6.5.2). Ipw
pacnojoXeHNHN Ipy30BOi MJIOILALK YV Kpas dje-
MEHTa CETKU KOCBEHHOTO apMMPOBaHMUs pacno-
JlaraloT No nijaowand ¢ pasMeépaMM B KaxXIOM
HanpaBlieHWX HE MeHee CyMMBl ABYX B3aMMHO
NMEePNEeHIMKYJIIPHBIX CTOPOH IPY30BOii Miowanu
(puc. 6.11).

ITo rnyOMHE ceTKu pacnoaraor:

NpHA TOJILUHE 3JeMeHTa 60nee YABOEHHOTO
6oJibllero pazMepa rpy3oBoii romany — B rpe-
Iesax YABOEHHOIO pasMepa Ipy30BOit Nolaiu;

NpU TOJILMHE IJIEMEHTa MEHee yIBOEHHOro
6o/1p1LIETO pa3Mepa TPY30BOM IUIOWIAAM — B Ipe-
ZIeN1ax TOMILMHDBI JJIEMEHTA,

8.3.21 INonepeynas apmarypa, peayCMOTpeH-
Has JJIst BOCTIDUATHSL TIONEPEYHbIX CUJ1 U KPYTH-
UIMX MOMEHTOB, a TaKXe y4uTblBaeMasi Npu pac-
yeTe Ha NPOJABJIMBAHUE, NOJXKHA MUMETb HALeX-
HYIO aHKEPOBKY I10 KOHLIAM NYTEM NPUBApKH UIN
0XBaTa MPOZONABLHON apMaTyphl, 00ECITeYN BAIOLLYIO
PaBHOTIPOYHOCTL COEOWHEHUH U MOMNepeyHoit ap-
MaTypHl.

AHKepOBKa apMaTypbl
0e3 npeaBapUTENILHOTO HANPSIKEHUS

8.3.22 AHKepOBKY apMaTtypsl OCYLIECTBISIIOT
OJHUM U3 CIEAYIOIMX CNIOCOOOB MM UX COYeTa-
HHUEM:

B BUAC NPSMOI0 OKOHYAHHS CTEPXHS (NMpsimast
aHKEPOBKA);

C 3aruboOM Ha KOHIIE CTEPXHS B BUAE KpIOKa,
oTruba (nankuy) WiM MeTiu;

C NMPUBAPKOH MIN YCTAHOBKOM MONEpPeuHbIX
CTEPXXHEW;

C NpUMEHEHHUEM CHIELIMANIbHBIX AaHKEPHBIX YCT-
POMCTB Ha KOHLIE CTEPXHS.

8.3.23 [MpsMylo aHKEPOBKY ¥ AaHKEPOBKY C Jiar-
KaMH AOMYCKAeTCsl MPUMEHSTh TOJILKO U1 apMa-
Typbl iepuoandeckoro npodwia. s pactanyTbix
TJIaAKMX CTepXKHE cneayeT npenycMaTpuBaTh KpIo-
KM, NETIH, TPUBAPEHHbIC TIONEPEYHBIE CTEPXKHU
WIKM CHeLHaibHbIe aHKEPHbIE YCTPOICTBA.

Jlanku, KpOKM M NETIH HE PEKOMEHIyeTcs
NPUMEHSATH [UIsI aHKEPOBKH CXATOM apMaTyphbl, 3a
UCKJIIOUYEHUEM TIANKOM apMmaryphbl, KOTopas MO-
KET MOABEPraThCs PACTSKEHHUIO MPU HEKOTOPHIX
BO3MOXHBIX COUETAHMSIX Harpy3KH.

8.3.24 Tpw pacuere ANHBI AaHKEPOBKY apma-
TYpbl CAIEAYET YUMTbIBATh CMOCOD aHKEPOBKH, K1acc
apMaTypbl U ee npodujb, AUAMETP ApMaTypHi,
MPOYHOCTb cTaehUbpOOETOHA M €ro HanpsKeH-
HO€ COCTOSSHME B 30HE AaHKEPOBKM, KOHCTPYKTHB-
HOE PELUICHHE INEMEHTA B 30HE AHKEPOBKHU (Hanu-

cn 52-104-2006*

4Yue IMOMEepeyHOoN apMaTypbl, NOJOXEHUE CTepX-
Heil B CEYEHMHU BJIEMEHTA U Op.).

8.3.25 ba3oBy1o (OCHOBHYIO) AJIMHY aHKEPOBKH,
HEOOXO/IMMYIO IS Nepefaud YCUIUA B apMaType ¢
TOJIHBIM PaCUCTHBIM 3HAYEHNEM COTIPOTHBIEHMSA R,
Ha cTanedubpobeTOH, onpenesiorT no Gopmyne

R.S’ A.Y

b
R/b.bond U

lO,un = (84)

rae A, m u, — COOTBETCTBEHHO IIOLLANLb IIorepey-
HOTO CeyeHMsl AHKEePYeMOIro crep-
JKHSI apMAaTyphl U IEPUMETP eT0 Ce-
YeHUst, onpejenseMble Mo HOMM-
HILHOMY NUAMETPY CTEPXKHS;
Ry, bong — DACUETHOE COMNPOTUBIIEHNE CUETLIe-
HMS apMaTypbl CO cTanepudpobeTo-
HOM, MPUHUMAEMOE PABHOMEPHO
pacnpeneneHHbIM 10 JUIMHE AHKEPOB-
KM U onpezensieMoe rno dopmyne

be.band = 079nmzRﬂ,, > (85)

rae Rﬂ,, — pacyeTHOe COMPOTUBIIEHUE cTaiehno-
poGeTOHa 0CEBOMY PACTSIXECHUIO;

M, — KO03hOUUKUEHT, yUNTHIBAIOWMIA BANA-
HUe BMJA MOBEPXHOCTH apMaTyphl,
TIPUHUMAEMbI PABHbIM:

1,5 — nnst maaxon apmartyphl;

1,8 — mnsa xononHonepopMUPOBaHHOM apMaTypbl
TIEPUOANYECKOro npodus;

2,5 — uist TOpSYeKaTaHOM U TePMOMEXaHUYECKH
- 00paboTaHHOI apMaTyphbl NepUOANYEC-
KOro npoduns;

N, — KO3bOUUMEHT, YYNTHIBAIOLIMIA BIUS-
HHUE pasMepa IMaMeTpa apMaTyphl,
TIPUHUAMAEMbIA PaBHbIM:

1,0 — npu anameTpe apMatypbl d; < 32 Mm;
0,9 — nipu auamerpe apMaTypsl 36 1 40 MMm.

8.3.26 TpebGyemylo pacueTHYIO LNMHY aHKe-

POBKHU apMarypsl ¢ y4eTOM KOHCTPYKTUBHOIO pe-
LLIEHUS 3JIEMEHTA B 30HEe AHKEPOBKH OMNpenensior
no cdopmyJie

A,
Loy = 0l g =22 (8.6)
As,e/
rae  ly,, — 0a3’oBas LIMHA AHKEPOBKH, orpe-
nensiemas no dopmyne (8.4);
A

scap As.ep — TUIOLIALN MOMIEPEYHOTO CEYeHMst ap-
MaTypbl COOTBETCTBEHHO TpebyeMas
no pacyety ¥ paKkTHUEeCK1 yCTaHOB-~
JIEHHa4;
o — KO3(hDULMEHT, YUUTHIBAIOIUMI BAU-
SIHWE Ha NIMHY AaHKEPOBKU HaNPsSDKEH-
HOIO COCTOsSIHMSI cTaneuopobeToHa U
apMaTypbl U KOHCTPYKTHBHOTO pellie-
HUs! 37IEMEHTA B 30HE aHKEPOBKH.
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ITpy aHKepoBKE CTEepXHEI MepUOANYECKOTO
npoduisi ¢ NPSIMbIMK KOHLAMU (MpsiMas aHKe-
POBKa) WY I1aKOH apMaTypbl ¢ KPIOKaMM WIH
neTasiMu 6€3 AONOMHUTENbLHBIX aHKEPYIOLIUX yC-
TPOWCTB Ui PaCTAHYTLIX CTEPXHEH NMPUHUMAIOT
o= 0,9, a g cxarsix o = 0,70.

Honyckaercs yMeHblaTh JJIMHY AaHKEPOBKH B
3aBMCMMOCTH OT KOJIMUECTBA W AMAMETpa Morne-
pEYHOi apMaTypbl, BUlla aHKEPYIOLLNX YCTPOICTB
(npuBapka NonepeyHoit apMaTyphbl, 3armd KOHLIOB
CTEpXHENH NepuoanyYecKoro npouiisi) U BeJUUHU-
Hbl NonepeuHoro ooxartus cranepudpoderoHa B
30HE aHKEpPOBKU (HanmpuMep, OT OMOPHOI peak-
MKM), HO He Gonee yeM Ha 30 %.

B mo6om cnyuae (hakTHUYECKYIO AJIUHY aHKe-
POBKM NPUHUMAIOT He MeHee 0,3/, .., a Takxke He
menee 154, m 200 mm.

8.3.27 Ycunue, BOCMPUHUMAEMOE aHKEPYEMbIM
CTepXHEM apMaTyphl N, onpenensior no gpopmy-
ne

,an’

N, = RA, - < R A 8.7)

s - NS

Ian
rae [, — JUIMHAa aHKEPOBKH, OInpejensemas Co-
rnacHo 1. 8.3.26, NpuHUMAas OTHOUTEHHUE

A

's,cal
k) - 1;
As,ef

I, — paccTosHMe OT KOHLA aHKepyeMOro
CTEPKHS 10 pacCMAaTPUBAEMOro More-
PEYHOro CEUEHUS DJIEMEHTA.

,8.3.28 Ha kpafinux CBOGOXHBIX OTIOpax 3fe-
MEHTOB IUTMHA 3aIycKa PacTSHYTHIX CTepXKHeil 3a
BHYTPEHHIOI [PaHb CBOOONHOI ONOpPLI NMPHU Bbl-
NoJHeHuU ycsaosuii . 6.4.1 — 6.4.5 nonxHa co-
CTaB/IATh HE MeHee 5d,. Ecnu ykasaHHoe ycrosue
He cobniogaercsi, IJIMHY 3anycka apMmarypbl 3a
rpaHb ONOPb! ONPENENAIOT COracHo . 8.3.26.

8.3.29 Ilpu ycrpoiicTBe Ha KOHLAX CTepXHeR
CrieUMalbLHBIX aHKEPOB B BUAE IUIACTHH, 1aib, raek,
YTOJIKOB, BLICXKEHHLIX TOJIOBOK U T.I1. TUIOLLAb KOH-
TaKTa aHKepa co CTaehOpOoOETOHOM IODKHA YIOB-
JICTBOPSTD YCITOBUIO NMPOYHOCTH cTanedubpobeToHa
Ha cMsATHe. KpoMe Toro, 1py NpoeKTHpOBaHUH NpU-
BAPMBAEMbIX AHKEPHbIX ACTAIEH CIEAYET YYUTHIBATL
XapaKTEPUCTHKU METJLIa MO CBApUBAEMOCTH, A TaK-
K€ CrocoObl M YCIIOBUSI CBAPKMU.

AHKepOBKa NpeaBapUTENIbHO
HanPsKeHHOM apMaTypbl

8.3.30 AHkepoBKY HarpsiraeMoii apmaTypbl
OCYLIECTBASIIOT OAHUM M3 CASAYIOIUMX CIIOCOGOB:

- B BH/E NPSIMOrO OKOHYAHMS CTepXHs (nps-
Masg aHKepoBKa);

- C NPUMEHEHNEM CHELUANIBbHBIX aHKEPHBIX
YCTPOMCTB Ha KOHLE CTEPXHSI.
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8.3.31* basosyio (OCHOBHYIO) JIMHY AaHKEPOB-
KM HampsitaeMoil apMaTypbl, HEOOXOOUMYIO UIs
nepesayy yCuins B apMaType C MOJHbIM pacyer-
HbIM 3HaYEHKUEM COTPOTUBIEHUS R Ha cTaneduo-
poGeToH, onpeaensior no gopmyne

Rs Ax
R ' fb.bond U ’

lo.an = (8.8)

rae A M u; — COOTBETCTBEHHO [UIOLLANL MONepey -
HOIo CEYeHHsI aHKEPYeMOro Crep-
JKHST apMaTyphl U IEPUMETP €ro ce-
YyeHMd, ONpeacAsieMble Mo HOMH-
HanbHOMY IMAMETPY CTEPXHS;

Ry, pong — PACUETHOE COMPOTHBIEHHE CLEMIIE-
HMs apMartypbl co craneduodpobero-
HOM, NIPUHMMAEMOE PABHOMEPHO
pacapefesieHHbIM MO JUTMHE aHKEPOB-
K¥ ¥ onpenensieMoe no ¢popmyne

be,bolm' = 0’87) ber ’ (89)

rae R, — pacuyerHoe ConpoTuBieHue craneduo-
po6GeToOHa 0CEBOMY PACTSKEHUIO;

N — Ko3hdOUUMEHT, YUUTHIBAIOLIMI BAUS-
HHME BHMOA NMOBEPXHOCTH CTEPXHEROH
apMaTypbl, TPUHAMAEMBII PABHbLIM:

1,7 — nnsa xonoaHoaehopMUpPOBaHHOM apMa-
Typbl NEPUOAUYECKOro npoguis xjacca BDISOO
IHAMETPOM 3 MM M apMaTYPHBIX KaHATOB Kjacca
K1500 nuamerpom 6 mmM;

1,8 — mng xononHonedopMUpOBaHHOM apMa-
TypHI KJlacca Bp JAuameTpoM 4 MM M Gonee;

2,2 — nns apmaTypHBIX KaHaToB Kiacca K au-
ameTpoM 9 MM u Gorge;

2,5 — s ropsideKaTaHol U TepMOMexaHUuec-
KH 00paGoTaHHOM apMarypbl Kijiacca A.

8.3.32 TpebGyeMylo pacyeTHYIO JUIUHY NPsSMOii
AHKEPOBKM HaMpPsIraeMoi apMaTyphl C Y4€TOM KOH-
CTPYKTUBHOTO PEILEHUsI DMEMEHTa B 30HE aHKe-
POBKM OMPEACSSIIOT 110 Gopmyiie

As cai
Ian = IO.an A’ d s (8.10)
s.ef

HO NPUHUMAIOT He. MeHee 15d, n 200 Mm.
B dopmyne (8.10):
ly.on — 0a30BasA JUIMHA AHKEPOBKH, O~
peaensemas no ¢popmyne (8.8);
As‘ca,, A of — TUIOILAAM NONEPEYHOTO CeYeHMs!
apMartypbl COOTBETCTBEHHO Tpe-
Oyemast 1o pacuety ¥ dakTuyec-
KM YCTaHOBJ/IEHHas.

CoeauHeHus CTepKHEBOH aPMATYPbl

8.3.33 [Inst coennHeHUs1 apMaTyphbl IpUHHMA-
10T OMMH N3 CJIEAYIOUIMX THIIOB CTbIKOB:



CTBIKM BHaxjecTky 6e3 cBapKu:

C MPSIMBIMY KOHLIAMU CTepXHEN Nepuoauyec-
KOT0 npoduns;

¢ NPSIMBIMU KOHLAMM CTEPXHEH C NPUBAPKOH
WUV YCTAHOBKOM Ha JJIMHE HaXJIECTKU Ionepey-
HBIX CTEPXHEH;

¢ 3arMGaMM Ha KOHUAX (KPIOKM, JIanKu, meT-
JIK); TIPY 3TOM [UIst TAaAKUX CTEPXKHEH NpUMeHs-
10T TOJBKO KPIOKY U METIH;

CBapHble U MEXaHMYECKHE CTbIKOBLIE COERH-
HEHUS:

CBapKoO# apMatyphbl;

C MPUMEHEHNEM CHELMATBHBIX MEXaHUYECKIUX
YCTPOMCTB (CTHIKM € ONPECCOBaHHBIMK MydhTaMH,
pe3bOOBLIMU My(hTaMH U 1Ip.).

8.3.34 Crbiku apMaTypbl BHaXJIeCTKy (6e3 cBap-
KM) TIPUMEHSIOT TNPU CTHIKOBAHMM CTEPXHEN ¢
JuaMeTpoM paboueil apmaTypsl He Gosee 40 MM.

Ha coeaunenus apmMaTypbi BHAXJIECTKY paciipo-
CTpaHsoTeA yKasanus 1. §8.3.23.

CThIKM pacTIHYTOH WJM CXKATOW apMaTyphl
JIOJDKHBI UMETD JUIMHY repenycka (HaxJIECTKU) He
MEHee 3HA4YEHUS OIUHBL /[, ONpenessieMoro Io
dopmyne

A
/I = OL/O,zm b s (8 L)
Ases
tae  y,, — 0a30Bas WIMHA aHKEPOBKM, OIpe-
nensieMas o dopmyne (8.8);
As cap Agop — oM. T1.8.3.32;

0 — K03pduuueHT, YUNUTHIBAIOILUN
BJIMSIHUE HANIPS>KEHHOTO COCTOSIHMS
apMaTypbl, KOHCTPYKTMBHOIO pe-
LICHMS 2JIEMEHTa B 30HE COeIMHe-
HUS CTEPXKHEH, KOJIMYEeCTBa CThIKY-
€MO#t apMaTypbl B OJHOM CEYEHUMU
110 OTHOILLEHMIO K OOLIEMYy KO-
YECTBY apMaTypbl B 3TOM CEUYECHUH,
PACCTOSIHUSI MeXIY CThIKYeMbIMU
CTePXKHSAMU.

[Ipu coenviHeHUY apMaTypbl IEPUOAUYECKOTO
npodunsa ¢ NpsAMbIMM KOHLIAMM, a TakXe rian-
KHX CTEPXKHEH ¢ KPIOKAMU WU NeTasmu 6e3 no-
NONTHUTENBHBIX aHKEPYIOLIUX YCTPOMCTB KO-
GUUMEHT o A pacTAHYTOH apMaTypbl NpUHU-
MaiOT paBHBIM 1,2, a IS CXKATOH apMaTypbl —
0,9. [1pu 3TOM JOMKHDLI ObITh COGMIONEHDI CEy-
I01LUE YCIOBUS:

OTHOCHUTENbHOE KOJMUECTBO CTLIKYEMOW B
OLHOM DAcyYeTHOM CCUYEHUM 3JeMeHTa paboueii
PacTAHYTON apMaTyphl NEPUOIUUECKOTO npodu-
A5l BONXHO GbITh He Gonee 50 %, rnaakoi ap-
MaTyphbi {(C KpIOKaMu WU neTissMu) — He 6o-
nee 25 %;

ycuine, BOCPUHMMAeMOe BCEMH ronepeyHon
apMaTypoil, MOCTaB/JeHHOI B npeaenax crbika,

Cn 52-104-2006*

JOJKHO ObITh HE MEHEE NMONIOBUHBI YCUUSA, BOC-
TIPUHHUMAEMOTO CTHIKYEMO B OIHOM PACYETHOM
CE4YCHUH DJIEMEHTA pacTAHYyTO# pabouei apma-
Typoii;

paccTOAHUE MeXNY CTbIKYEMBIMH PaGOYNMH
CTEPXXHSIMHM apMaTypbl He JOMKHO NMpeBbIIUATh
4d;

paccTosiHUe MeXay COCEIHUMU CThIKaMM BHaX-
JIECTKY (110 1IMpHHE XeNne306eTOHHOTO JIEMEHTA)
NOJDKHO OBITH HE MeHee 2d ¥ He MeHee 30 MM.

B xauecTBe OIHOTO PacYETHOro CeYEHUs1 INe-
MEHTa, paCCMAaTPUBAEMOTO Ui ONpPEAENESHHUS OT-
HOCHUTENBHOIO KOJIMYECTBAa CTBIKYEMOH apMarty-
pPHl B OJHOM CEYE€HWH, TPUHNMAIOT YYacTOK 3Jie-
MEHTa BIOJb CTHIKYeMOH apMaTyphl KoM 1,3/,
CuMTaeTcsi, YTO CTBIKM apMaTypbl Pachooxe-
Hbl B OJIHOM PAacCUYE€THOM CEYEHUMU, €CIH LIEHTPbI
3TUX CTHIKOB HAXOHSTCS B Npesenax AJMHbl 9TO-
TO YYacTKa.

Jlomnyckaercst yBeIMuYMBaTh OTHOCUTENILHOE KO-
JINYECTBO CTHIKYEMOI B OIHOM PacyeTHOM CEYeHHH
aneMeHTa paboyeil pacTsiHyToi apMaTyphl 1o 100 %,
NpUHMMAas 3HaueHne KoadduLmeHTa o paBHbIM 2,0.
ITpy OTHOCUTEALHOM KONUYECTBE CTHIKYEMOW B
OLHOM pPacYETHOM CEYEHUH IJIEMEHTa apMaTyphbl
repuoanyeckoro npoduns Gonee 50 % u rnankoi
apMaTypbl Gonee 25 % 3HaueHUa KO3 DUIIMEHTA o
ONPEJEJIIOT MO JIMHEMHOM UHTEPTIONALMM.

Ipu HANMYKK JOTIONMHUTENbHBIX AHKEPYIOLIUX
YCTPOWCTB Ha KOHUAX CTHIKYEMBIX CTEepXHeil
(npuBapka noriepeyHol apMaTypsi, 3aru6 KOH-
LIOB CTHIKYEMBIX CTEPXXHEN MePHOIUYECKOTO Npo-
Guns u ap.) AMHA NepenycKa CTEHIKYEMbIX CTep-
JXXKHEeH MoXeT ObITh YMEHblIeHa, HO He 0oJiee ueM
Ha 30 %.

B nobom cnyyae pakThyeckas IMHa rnepenyc-
Ka nomkHa 6u1Tb He menee 0,40l ., He menee 204,
U He MeHee 250 MM.

8.3.35 Ipu coeavHeHUM apMaTyphl C HCIONb-
30BAaHUEM CBAapKH BbLIOOP TUIOB CBAPHOTO COEAU-
HEHUs B CTIOCOBOB CBAPKH NPOU3BOMAT C YYETOM
YCIIOBUI SKCTIIYaTaU¥ KOHCTPYKUMH, CBapHBae-
MOCTH CTaJIX U TPEOOBAHMI MO TEXHONOTUU U3rO-
TOBJIEHUS B COOTBETCTBUHM C ACUCTBYIOLUMMHU HOP-
matuBHbIMM noKymenTamu (FTOCT 14098).

8.3.36 Ilpu ucronb3oBaHWU Wis CTLIKOB ap-
MATypbl MEXaHWYECKMX YCTPOWUCTB B Buae MydhT
(MydThI Ha pe3bbe, onpeccoBaHHbLIE My(THI U T.J1.)
Hecyllasi crnocoOHOCTb MyGTOBOrO COENMHEHUs
JOJIKHA OBITH TAKOM XK€, YTO U CThIKYEMbIX CTEPXK-
He#t (COOTBETCTBEHHO NPU paCTXKEHWH WIH CXa-
TUN). KOHUBI CTHIKYEMbIX CTEPXKHE CAelyeT 3aBO-
IWATH Ha TpeOyeMylo AIMHY B MydTy, Oonpenessie-
MYIO PACYETOM WM OMBITHBIM TYTEM.

Ipu ucnonb3oBaHUU MydT Ha pe3bbe N0JKIa
ObITh obecnieyeHa Tpebyemasi 3aTskka Myt and
JMKBHaaLUK nodTa B pe3bie.

an’
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T'uyThie crepxHu

8.3.37 Ilpu npuMeHeHWM THYTOH apMaTyphl
(oTrubbl, 3arudnbl KOHLOB CTEPXKHER) MUHUMAIIb-
HbI AnaMerp 3aruba OTAeNbHOIO CTepXKHS IOJ-
XKEH BbITh TAKMM, uTOOBL! M30eXaTh paspyLIeHus
UK packanbiBaHusi craiedubpobeToHa BHYTpM
3arnfa apMaTypHOro CTEPXHS M €ro pas3pyLleHusi
B MecTe 3aruba.

MuHUManbHbIA AMaMeTp onpaBku d,, nns
CTEPXXHEBOW apMaTypbl MPUHUMAIOT B 3aBUCHMOC-
TM OT IMaMeTpa CTePXHA d, HE MeHee:

1A TNaAKUX CTEPXHEN:

d,, =2,5d npnd, <20 mm;

d,, =4d npu d; 220 Mm;

JUIS CTEPXHEN NMEePUOANYECcKOro npobuas:

d,, = 5d npun d; <20 mm;

d,, = 8d npu d; 220 mm.
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Komnonenrs cranegunopodeTondoit cmecu*

8.3.38* MakcumanbHbIN pazMep 3epeH Kpyn-
Horo 3anonHurens C, . ans cTaneuopobeToHHOM
CMECH PEKOMEHAYeTCsl IPUHUMATh He Gosee Be-

JIMYUHDI, OnpeaenseMoit no ¢popmyse

Crnax 5,33 (8.12)

HO He Oonee 20 MM.
8.3.39 /Ina obecneyeHnst HaeXXHOH COBMECT-
HO#1 paboThl CTaNbHOM (pUOPLI M GETOHA-MaTPULLLI
PEKOMEHAYETCS TPUHUMATh JIMHY NPUMEHSAEMOI

¢HMOpBI U3 YCI0BUSA
[225C

max”

(8.13)
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ITPUJIOXKEHUME A
TEPMUHOJOTHA

Cranedubpoderon — McxoaHblif 6eTOH (beTOH-MaTpHUA), APMUPOBAHHbIM
PaBHOMEPHO pacrpeae]eHHbIMA B €10 00beMe cTaIbHBIMU hubpamu.

Mcxonupiii 6eTon (6eTOH-MAaTPULA) — TSOKENbIA UM MEJKO3EPHUCThIN e~
TOH HA IUIOTHBIX 3aNOJJHHUTEAX.

Duobposas apmarypa (pudpa) — cTajbHBIE OTPE3KM-BOJOKHA, pe3aHHbIE U3
nucra, Gpe3epoBaHHbIe U3 cluba UM pyGneHHble U3 MPOBOJOKMA, B aTperaTHOM
COCTOSIHUM, ONPEIEISieMOM TEXHOJOTHYECKUM PErJIaMEHTOM MX M3rOTOBJIEHUS.

CranepuopobeTonnble KoHCTPYKuMH ¢ GuOpoBbiM apMupoBanuem (dnopo-
OeTonHbIe) — KOHCTPYKLIMM U3 OETOHA-MAaTPHULIbl, ApMUPOBAHHOTO TOJILKO pUo-
poi.

CraneduopoGeToHHbIE KOHCTPYKUMH C KOMORMHHDOBAHHBIM apMUPOBAHMEM
(KOMOMHHPOBAHHO APMHMPOBAMHbIE) — KOHCTPYKLUMHU U3 cTaiedubpobeToHa, ap-
MHPOBAHHbIE TAKXKE CTEPXKHEBOI apMaTypoil, B TOM YUC/e MPeaBapUTeNbHO Ha-
IIPSIKEHHOM.

Kosdduumuent ¢pudpororo apMupoBanusi no 00beMy — OTHOCUTETILHOE CO-
nepxanue ooveMa ¢ubp B eanHUIE 06beMa cTasiepubpodeToHa.

TIpouent ¢ubposoro apmMmposanns no 00HLEMY — OTHOCUTE/ibHbI 0OBEM
dubp B enuHuLe oObeMa cranedrdpobeToOHa B NPOLICHTAX.

Camonanpsukennbie cTanedpudpodeToHnbIe KOHCTPYKIMH — KOHCTPYKLMH U3
cranepubpobeToHa (B TOM yuciie KOMOMHUPOBAHHO apMUPOBaHHbIe), GeTOH-MaT-
pHULa KOTOPOTO BLITOMHSETCS Ha HaNPATAIOIEM NEMEHTE.
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OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA

Yeunug OT BHEWIHUX HArPy30K M BO3JeACTRMIA
B NONEPEYHOM CEYEHHH IJIEMENHTA

M3rubarouIMi MOMEHT;
NIpoAOJibHAs CUNa;
ronepeyHas cua.

XapaKkTepuCTHKH MaTepHaIOB

HOPMATHUBHOE COTIPOTUBJICHUE 66TOHa-ManMLU:I OCEBOMY CXKaTUIO;

pacyeTHbIe COMPOTHBIIEHNS GETOHA-MaTPULIbI OCEBOMY CXATHIO VIS TIpE-
JEJIbHBIX COCTOSIHUI COOTBETCTBEHHO NEPBON M BTOPOIt IpyInmn;

HOPMAaTUBHOC CONMPOTUBJIIEHNE 66TOHa°ManIAlLbI OCEBOMY PACTSKEHUIO;

PacyeTHBIE COMPOTUBIIEHUS OETOHA-MATPUIIbI OCEBOMY PACTSIKEHUIO U151
MpeaeabHbIX COCTOSIHUN COOTBETCTBEHHO MEPBON M BTOPOU CPyMIT;

MepeAaToyHas MPOYHOCTh OeTOHA-MAaTPULIBI,

pacyeTHOE CONPOTUB/CHHME CLEIIEHUS apMATYPbI co cTanedundpobero-
HOM,;

pacyeTHOE CoMpoTuBNeHue cranedubpodeToHa COOTBETCTBEHHO OCe-
BOMY CKaTHMIO 1 OCEBOMY PACTSIKEHMUIO,

pacyeTHble CONPOTHUBICHUS apMaTyphi PACTSXKEHMIO AN LIPEAEAbHBIX
COCTOSIHMI COOTBETCTBEHHO IIEPBOM ¥ BTOPOIi Ipymnm;

pacyeTHOE COMPOTUBIEHUE MOMEPEYHOK apMATyphi PACTSLKEHHIO;

pPacyeTHOE COMPOTUBAEHNE aPMATYPhI CXXAaTUIO AJIst IIPENENBHBIX COCTO-
AHUN FIEPBOI rpyniisl;

pPacyeTHOE CONPOTUBICHHE PACTAKEHMIO CTaNbBO PpnbpoBoit apMary-
pol;

HOPMaTHBHOE COIIPOTHMBJIEHUE PACTSDKEHMIO CTalbHOM GubpoBOIi ap-
MaTyphl;

HavaJibHBIN MOAY/b YIIPYTOCTH GETOHA MPU CXKATUU U PACTSKEHUU,
NPUBEACHHBI MOAYNb AeOpPMaLIUM CXATOro GeToHa;

MOIYJIb YIPYTOCTH CTEPXXHEBOH apMaTypbl;

NPUBENCHHbIN MOAYNb AePOPMALIMY aPMATYPhl, PACONIOXEHHOM B pa-
CTSIHYTO# 30HE 3JIEMEHTA C TPEeUIUHAMMU;

MOAYJIb YIIPYTOCTM CTanbHOI (pubpoBoii apMaTyphl;

MHUHUMabHAST IJIMHA 330€NKU CTalbHOl (ubpnl B O6ETOHE, COOTBET-
CTBYIOLLLAS €€ pa3pbiBY MPU BbIAEPrMBaHUK M3 BETOHA-MATPUILLLL;

npeaenbHbe OTHOCUTENbHbIE nedOopMaLiMy GeTOHa-MaTPULIBI COOTBET-
CTBEHHO NMpPU PAaBHOMEPHOM OCEBOM CXATUU U OCEBOM PACTSKEHUM;

OTHOCUTENbHbIE Aedopmalum ycanku cranedudpodbeTona;
K03(ppuuMeHT nosi3yyectu HeTOHA-MATPULLBI,

OTHOLUEHNE COOTBETCTBYIOILMX MOLYNEH YNPYTOCTH apMaTyphl E, 1 Ge-
ToHa-MaTpuusl E;

K03 PuuneHT 3HPeKTUBHOCTH KOCBEHHOTO apMUPOBAHUST CTaJIbHOM
¢$ubpoBoit apMaTypoii;

XapaKTEePUCTHKA CLEMeHUa cTanbHoit Pubpul ¢ GeToHOM-MaTpULEit
M0 KOHTAKTHOM NMOBEPXHOCTH.



or
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XapakTepuCTHKH NOJOKEHUS APMATYPbl
B NONEPEYHOM CEYEHHH 3JIeMEHTA

0003HaYyeHUe NMPONOALHON CTEPXKHEBO apMaryphbl:

1IpU HAIMYUKA CKATOM U PACTAHYTOM OT NEHCTBUS BHEUIHEH HArpysKu
30H CEYEHUs] — DPACIOJOXEHHON B PaCTAHYTON 30HE;

MPY NMOJHOCTBIO CXKATOM OT NEMCTBUS BHEUIHEH HATrPYy3KU CEYEHUM —
PAcnoIOXKEHHON Y MEHEE CXKATON TpaHM ceyeHusl,

TIPY MOJIHOCTBIO PACTAHYTOM OT AECHCTBUSA BHEUIHEH HAarPy3KU CEYEHUM:
1U1s1 BHELIEHTPEHHO PACTAHYTBIX JIEMEHTOB — DPACIIOJIOXKEHHOI Y
Oosee pacTAHYTOM IpaHU CeYeHUs;

JUUI LIEHTPAIbHO-PACTAHYTBIX 3/IEMEHTOB — BCEH B MOMNEPEYHOM
CEeYEeHUU IJIEMEHTa;

0603HayeHUe NMPOAOILHOM CTEPXHEBOR apMaTyphi:

NP HATUYUU CXKATOR M pacTAHYTON OT AEHCTBUSA BHEIUHEH HArpy3ku

30H CEYEHUS] — PaACMONIOXKEHHON B CXATOif 30HE;

TIPX TIOSTHOCTBIO CXKATOM OT ACWCTBUSA BHELIHEH HArpy3Ku CedeHUU —

pAacIioIOXXEHHOU y 6o/1ee CXXaTOH MpaHu CEYECHUS,

MpH TOJIHOCTBIO PacTSHYTOM OT HeHCTBUSI BHELIHEH Harpy3sku ceye-
HUM BHELIEHTPEHHO PAaCTSHYTHIX 3IEMEHTOB — PACIIONOXEHHON Y Me-
Hee PacTAHYTO) IPaHM CEYEHUS;

KO3 PULHUEHT, YIUTHBAIONIMI OPUEHTALMIO CTaNbHBIX GUOp OTHOCH-
TEJIbHO HATIPABICHHUS IJIaBHBIX PACTATUBAIOLUMX HATIPSIKCHUA;

KO03GULUMEHT, YYMTHIBAIOLUUI BAUSIHUE PAa3MEPOB CEYECHUs, MepPeH-
JUKYJISIPHBIX HANTPABJIEHMIO BHEILHETO YCHINS HA OPUEHTALIUIO CTajlb-
HBIX GUOP B paCYETHOM CEYCHUU.

Feomemuqecxue XAPAKTEPHCTHKH
LIHPHUHA MPAMOYTOJIBHOTO CEYeHUS; 1UMpHHA pebpa TaBpOBOTO U ABY-
TaBpPOBOTO CEYCHMIA;

I1¥PHUHA ITOJIKU TaBPOBOTO U ABYTaBPOBOIO CEUEHU COOTBETCTBEHHO B
PACTAHYTOM U CXKAaTOW 30HaX;

BBICOTA TPSIMOYIOJILHOTO, TABPOBOIO U NBYTaBPOBOTO CEYEHHMUIT;

BBICOTA MOJIKH TABPOBOTO U JBYTABPOBOTO CEYEHMI COOTBETCTBEHHO B
pacTAHYTOM ¥ CXaToil 30HaX;

paccTosHue OT paBHOAEHCTBYIOLUEN YCWIMI B CTEPXHEBOM apMartype
COOTBETCTBEHHO S U S 10 GIMXaiilleil TPaHu CeYeHUs;

BBICOTA CEYEHUS, paBHasg h — a;

BBICOTA CXAaToil 30HBI cTanenOpobGeTOHa;

OTHOCHTEJIbHAsA BHICOTAa CXKATOM 30HH cTrasieubpobeToHa;
PacCTOSSHUE MEXIY XOMYTaMH, U3MEPEHHOE IO AJIMHE INEMEHTa;
SKCUEHTPUCUTET MTPONOABHOM CUIbI N OTHOCUTENBHO LEHTPA TIXECTH
NPUBENEHHOTO CeUeHHUsI, onpeneiseMblii ¢ yueToM 1. 4.2.6;
pPAcCTOSIHUSL OT TOYKHU MPUIOXEHUSI MPOAONbHOU cwibl N A0 paBHO-
JeHCTBYIOILEH YCUNIUil B apMaType COOTBETCTBEHHO S 1 S}

IKCLIEHTPHUCUTET YCHUNUA TNPEABAPUTEIBHOIO 00XaTHsl OTHOCUTENBHO
LIEHTpa TAXECTHU CCYCHUH,

PAacCTOSIHUE OT MPUIIOXEHMS! YCHIIUA TIPEABAPUTENLHOTO 0Gxatust N, ¢
YYETOM U3rubaiouiero MOMEHTa OT BHELIHEH Harpy3Ku A0 LeHTpa TA-
3KECTH PacTHYTOM WM HaUMEHEe CXKATOM CTEPXHEBOI apMaTyphl;

NPONET NEMEHTa;
1nuHa Ghubpel;
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JUIMHA 30Hbl aHKEPOBKW MpelBapUTEIbHO HAMpAracMoil CTepKHEBOM
apMaryphbl;

pacyeTHas JUIMHA 3/IeMEHTa, NMOABEPTaloOLIErocs ACHCTBUIO CXUMAI0-
wei NpoRoNbLHON CHIbI;

IUIMHA 30HbI Tepenadyy npeaBapuTebHOrO HaTpSXXeHMs B CTEPXHEBOM
apMmarype Ha 6eToH;

panryC MHEPLHUU MOIIEPEYHOTO CEHYEHUS 3J1EMEHTA OTHOCUTENbHO LIEH-
Tpa TAXECTH CCYECHHUHA,

HOMMHANILHBINA AMaMeTP CTEPXHENH COOTBETCTBEHHO MPOAOJLHON M
NOfEPEYHON CTEPXHEBOM apMaTypbl;

MPUBEACHHBIA nuamMeTp GUOPHL;
TJIOLIAAM CEYEHMS] CTEPXHEBON apMaTyphbl COOTBETCTBEHHO S 1 S,

TUJIOLLAAL CEYEHUST XOMYTOB, PACIONOXEHHbBIX B OAHOI HOPMaIbHOW K
MPOJONBHOIH OCHU 3JIEMEHTA [MJIOCKOCTH, Mepecekatoleil HaKoOHHOoe
CEYEHME;

K03 OHULMEHT apMUPOBaHHs, OTNpEAessieMblil KaK OTHOUIEHHE IUIO-
LiagM ceueHMst apmartypbl S K IUIOLIAAM MOMEPEYHOTO CEYEeHUs 3Me-
MeHTa bh Ge3 ydyeta CBECOB CXKATbIX U PACTSHYTHIX MOJIOK;

k03¢ buLHeHT PubpoBOro apMUPOBaHUs 1O Macce,

K03(GUUMEeHT HGUOPOBOro apMMUpOBaHNS N0 06bEMY;

ko3¢ duumneHt ¢pubpoBoro apMupoBaHUS MO MJIOLIAAN CEYEHUS;
TUJIOLAAL Becero cTanepudpobeToHa B NIONEPEUHHOM CEYCHUM
Aowans ceyeHusi cranedubpobeToHa CXXaToi 30HbI;

TJIOLIAAL CceueHus cTaneduOpoOeTOHa pacTIHYTOH 30HbI;

MJ101ANS TPUBEACHHOTO CeYeHMs CTanedrnOpoOETOHHOIO 3JIEMEHTA;
IJIOWAAL CMATUS cTanenOpobeToHa;

MOMCHT MHEPLIUUN CEYEHHUA BCECIO GCTOHa-ManMle] OTHOCHUTCJIBHO UEH-
Tpa TSAXKECTH CEYCHUSA 3JIEMCHTA,

MOMEHT UHEPLIUM MPUBEAEHHOTO CEYEHHS 3JIEMEHTA OTHOCUTENLHO ero
LIEHTPA TSXECTHU C YYETOM CTEPXKHEBOW apMaTyphl;

MOMEHT UHepLUuu cTanedrudpoOEeTOHHOrO CeYeHMs, NPUBENEHHOIO K
6eTOHHOMY (MaTPHLE), OTHOCUTEILHO €r0 LIEHTPa TSXECTH;

MOMEHT COMpPOTHBIECHUS1 OETOHHOTO (MATPULIbl) CEYEHMST BIIEMEHTA U151
KpPaifHEero pacTssHyTOro BOJAOKHA;

MOMEHT CONPOTUBJICHHUS CTANE(PUOPOOETOHHOTO CEUEHUS, IPUBEACH-
HOTO K 6ETOHHOMY (MaTpuiIe).

XapakTepUCTHKH NPEJBapHTENbLHO HANPSIKEHHOTO JIEMEHTA

YCUJIME TIPEABAPUTEILHOr0 00KaTHA ¢ YYETOM MOTEPb NMpeaBapUTEb-
HOrO HaMpsKEHMsl B CTEPXKHEBOW apmaType, COOTBETCTBYIOLUMX pac-
CMAaTPUBAEMOI CTaauK paboOTbl NEMEHTA;

YCUJIME B HAMpPSITaeMOil CTEPXKHEBOI apMaType ¢ y4eTOM COOTBETCTBEHHO
TIEPBBIX U BCEX MOTEPh NPEABAPUTENILHOIO HATPSIXKEHUS

NpeaABapuTenbHOE HaMpsDKeHMe B HanmpsiraeMoil CTep KHEBOH apMaType
C Y4YETOM MOTEpb MPEeABAPUTEIBHOIO HAMPSXKEHWUS B apMaType, COOT-
BETCTBYIOLIMX paccMaTpUBaeMOM cTaauu paboThbl SNEMEHTa;

NOTEPY NMPEABAPUTENBLHOTO HANPSAXEHUST B CTEPXKHEBON apMaType;

CXMMaloliie HanpsxeHus B craneuGpobeToHe B CTaiuy npeasapy-
TEbHOro 00XaTHs C YYETOM MOTEPhb NpPeNBaPUTENbHOTO HANPSDKEHUs
B apMarype.
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Cn 52-104-2006*

TTPMJIOXEHME B*

TIIEPEYEHb HOPMATUBHOU Y TEXHUYECKOW JOKYMEHTALIAYA

CHulII 2.01.07-85*
CHulT 2.02.01-83*
CHulII 2.03.01-85*
CHuIT 2.03.03-85

CHull2.03.11-85

CHulT 2.05.03-84*
CHuIT 2.06.04-82*

CHuIT 2.06.06-85
CHull 3.03.01-87
CHull 12-01-2004
CHull 21-0t-97*
CHulT 23-01-99*
CHull 23-02-2003
CHull 32-04-97
CHull 33-01-2003
CHulI I1-7-81*
CHull I1-23-81*
TOCT 4.212—80
[OCT 4.250—-79

FOCT 578182
TOCT 6727—80
TOCT 7473—94
I'OCT 8267—93
T'OCT 8736—93
FOCT 8829—94
[OCT 10060.0—-95
TFOCT 10180—90

FOCT 10181—2000
TOCT 10884—94 .

FOCT 10922—-90

I'OCT 12730.0—78

I'OCT 12730.1—-78

Harpy3ku 1 Bo3neicTBus

OCHOBaHUSA 3TaHUI Y COOPYXEHUNR

beroHHBIE 1 Xene306eTOHHbBIE KOHCTPYKLIMM (CIPaBOYHO)
ApPMOLIEMEHTHbBIE KOHCTPYKIIUU

3aluKTa CTPOUTENBHBIX KOHCTPYKLIUH OT KOPPO3UM

Mocts 1 Tpy6bi

Harpy3sku ¥ Bo3A€HCTBMS Ha TMAPOTEXHUUECKHUE COOPYXKEHUS
(BONHOBBIC, NIENOBBIE U OT CYHOB)

[TnoTuHb! 6€TOHHbBIE U XKeNe300eTOHHBIE

Hecyuue 1 orpaxaalonine KOHCTPYKUAK

OpraHu3anusi CTPOUTETLCTBA

[Moxapras 6€30MaCHOCTb 3MAHMI U COOPYXEHUI
CrpouTenbHasi KIUMaTONOTUS

TeruoBas 3awuTa 3qaHMi

ToHHenU Xene3HONOPOXKHbIE Y aBTOAOPOXKHbBIE
TunpoTexHudeckue coopyxenus. OCHOBHbBIE TTOJIOXEHUS
CTpouTeNnbCcTBO B CEMCMUYECKUX pailoHax

CranbHble KOHCTPYKLUU

CIIKTI. CrpoutensctBo. betoHbl. HoMeHKI1aTypa nmokasareseit

CIIKII. Ctpoutensctso. beToHHbIE U Xene300eTOHHbIE U3DE-
aus 1 KoHetpykivu. HomeHknarypa noka3saresneit

Cranb ropsiuekaTtaHasi Al apMUPOBaHUS XKeNe3006 TOHHBIX KOH-
cTpykuwuii. Texnuaeckue ycnoBus

ITpoBoJIOKa M3 HU3KOYTJIEPOAUCTOM CTaNU XONOAHOTIHYTAS ISt
apMUPOBAHHUSA XKENe300€TOHHBIX KOHCTPYKUMIA. TexHuyeckune
YCJIOBUS

Cwmecu GeToHnbie. TexHUuecKue yCnoBus

Ile6enp v rpaBuii U3 MIOTHBIX TOPHBIX OPOA AJISi CTPOUTENb-
HBIX paboT. TexHUYecKUe yCloBHs

Tlecok anst cTpouTeNbHBIX paboT. TexHHYecKHue yCaoBusl

H3nenus crpouTenbHble Xene300eTOHHbIE U GETOHHBIE 3aBOJ-
CKOTO U3roToBnieHUs. MeToab! McTibiTaHUs HarpyxeHueM. T1pa-
BWJIa OLUEHKH NPOYHOCTH, XECTKOCTH U TPELLMHOCTOMKOCTH
beToHbl. MeToapt ortpeneieHus MOpo30CcToiMKOCTH. O01ue Tpe-
6oBanus

beroHbl. MeToabl onpeaeaeHusi NPOYHOCTH MO0 KOHTPOJBHBIM
obpasuam

Cmecu GeroHnbie. MeTonb! UCTTbITAHMI

Cranp apMaTypHas TepMOMEXaHUYECKH YIPOUHEHHAs LISl XKe-
N1€3006€TOHHBIX KOHCTPYKLMiA. TeXHUYeCKue yCnoBus
Apmaryphble U 3aKjiaqHble M3[eN1sl CBapHbIE, COCAUHEHMSsI
CBapHbIE apMaTYpbl U 3aKJIANHBIX U3AeNUil XKe1e306eTOHHbIX
KOHCTPYKUUH. OB1ue TEXHUYECKHE YCI0BUS

beronsl. O6uMe TpeGOBaHUS K MeTOAAM OMpeaeneHus IIoT-
HOCTH, NTOPUCTOCTH U BOAOHENPOHULIAEMOCTH

Betonnt. Metonnl ONnpeACACHUA MIOTHOCTH
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38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.
51.

TOCT 12730.5—84
TOCT 14098—91

I'OCT 1762487
TOCT 1762583

I'OCT 18105—86
IOCT 20910—-90
rOCT 2269088

FOCT 26633—91
PTM 393-94

PTM 17-01-2002

PTM 17-02-2003

PTM 17-03-2005

PTM 17-05-2009

beToHbl. MeToab! onpeacacHNsa BOOOHCNIPOHNUIIAEMOCTH

CoenMHeHUs CBapHbie apMaTyphl W 3aKJIafHbIX U3NEAUiA XKene-
300€TOHHBIX KOHCTPYKLIMiA. TUNbI, KOHCTPYKUMU M pasMepbl

BeToHbl. YNbTpa3ByKOBOi METOA OTIPEAENeHHs] NPOYHOCTH

KoHcTpykuuy u wanenus xene3obeToHHble. PaaualMoHHbIM
METO. OfpeAeNeH s TOAIUMHbE 3aLIMTHOTO clos 6eToHa, pas-
MEPOB U PACONOXEHHS apMaTypbl

Betonbl. TIpaBuaa KOHTPOJSt TPOYHOCTH
BetoHbl xapocToiikue. TexHUYECKUE YCIIOBUS

Beronbl. OnpeneneHue npoyHOCTH MEXaHUYECKMMHU MeToaa-
MU HEepa3pyLIalouIero KOHTPOAs

beToHb! TaXeAbIE U MEJIKO3CPHUCTDBIC. TexHuyeckue yCnoBus

PyxoBopsiuue TeXHMYEeCKHE MaTepUaibl IO CBAPKE U KOHTPO-
JIIO KayecTBa COSAMHEHHUI apMaTypbl M 3aKlafgHbIX U3nenuid
KeNe300€TOHHRIX KOHCTPYKLUt

PykoBonsiliue TeXHUYECKUE MaTePUalbl MO MPOEKTHPOBAHMIO
1 TIPUMEHEHHUIO cTanedubpoGeTOHHBIX CTPOUTENBHBIX KOHCT-
PYKUUW

PyKoBOAsIILME TEXHUYECKUE MATEPUAIbl MO NPOEKTUPOBAHUIO
U M3roTOBAEHUIO CTaNeduOpoOETOHHBIX KOHCTPYKLMI Ha Puib-
pe, Pe3aHHON M3 aKCTa

PyxoBoasiiupe TeXHMYECKUE MaTepUabl 1O NPOEKTUPOBAHUIO,
M3TOTOBNECHUIO U NPUMEHEHHUIO CcTanednOpOOETOHHBIX CTPOU-
TENbHbIX KOHCTPYKUMHI Ha pubpe u3 CTaIbHON NPOBOJIOKU

PyxoBonsiye TexHUUECKME MaTePHaTb IO MPOEKTHPOBAHUIO,

V3TOTOBJICHUIO U TPUMEHEHMI0 CTanePuOpoOGETOHHbBIX KOHCT-
pykumit Ha ¢Hubpe M3 CTaibHOM NPOBOJIOKU

Texnuueckue ycnosusa TY 0882-193-46854090-2005. dubpa cranbHas ppe3epoBa-
Has IJi apMUpOBaHus 6eToHa

Texnuueckue ycnoust TY 0991-123-53832025-2001. ®ubpa cranbHasg ans AMCnepc-
HOTO apMUPOBaHUS OeToHa

Texuuueckne ycnosus TY 1211-205-46854090-2005. ®dubpa cranbHas NpoBOJIOYHAs
IS apMUpPOBaHUs GeToHa

Texunueckue ycnosusa TY 1221-002-95751815-2009. ®ubpa 3 TOHKOM CTalbHOMN

MPOBONIOKH

TexHnuyeckue ycnosust TY 1276-001-70832021-2010. Pubpa cranbHasg

Texnuueckue ycnosusi TY 1276-001-56707303-2010. ®ubpa 13 TOHKOI HU3KOYrIE-
POIUCTOI MPOBONOKH
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TNMPUJIOXEHMUE TI*

HOMEHKJIATYPA U ATPETATHOE COCTOAHUE
IIPUMEHAEMOM CTAJTbHOU ®HUBPBI

I'.1 ®ubpa, bpeseposanHas U3 cna6os 1o TY 0882-193-46854090

.

32+2
?«1 §" o™ S —
Lsz
7
A
A—A
i 3,0£1,2 ,i’
0,6*

Pucynox I.1 — HomunajibHbie pasMepsl GUOPHI

IMIpuMeyaHnus

1 CkpyyuBaHUe OTHOCUTENBHO NMPOAOABHOM ocH 7004300

2 Ob1was koHbuUrypauus ceueHust A—A, a TaKkKe CIpaBOYHBIC Pa3Mepbl, 0003HAYEHHEBIE «*», 32AI0TCSI TEOMETPHUEH PEXYLLETO
WHCTPYMEHTA U peXXMMaMU pe3aHust. CripaBOYHEBIE pasMepbl KOHTPOIO HE TMOAJIexar.

3 Pasamepbl JaHbl B MM.

I'.2 ®ubpa, pesaHHas U3 CTAILHOIO JIUCTA:
I'.2.1 no TY 0991-123-53832025

Ta6nuua T.1

Mnowans
Moayne Tonﬁﬂma, Uluhfxﬂa, no;?{pe?;ﬂc‘:ro B,nMM;:a, n@iﬁ;“olﬁd O6o3Hayerne GuGpsl (MapKu)
MMm?2
1 0,3 0,5 0,15 19J1(1;2)-0,15/(20;30)
1 0,4 0,6 0,24 20; 30 1PJ1(1;2)-0,24/(20;30)
I 0,5 0,7 0,35 1PJ1(1;2)-0,35/(20;30)
2 0,6 0,7 0,42 2dJ1(1;2)-0,42/(35;40)
2 0,7 0,8 0,63 35; 40 1;2 20J1(1;2)-0,63/(35;40)
2 0,8 0,9 0,72 2dJ1(1;2)-0,72/(35;40)
3 0,9 0,9 0,81 30JI(1;2)-0,81/(40)
3 1.0 1,0 1,00 40 30J1(1;2)-1,00/(40)
3 1,1 1,1 1,21 3dJI1(1;2)-1,21/(40)
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I'.2.2 no TY 1276-001-70832021

Popma HubpH 1 pernaMeHTUpYeMbIe pa3mepbl rpuBeaeHbl Ha puc. .2 u B Tabn. T.2.

Taoauuya I'2

Pucynox I.2 — ®Popma Gubdpbl

Tpynna n;:;e(zil:f:m O6u1Lam MJI:/[]VIHa )Inuia y;;cma 3aglj;112:§n. ﬂm/(z{a im(epa BbIC(;;l'a ;\;Kepa
ovaMeTp d, MM ) P yuactka Ly, MM 2 ’
1 0,3 20 10 1-3 1,5—2 1—1,3
2 0,35 25 15 1-3 2—3 1,2—1,5
3 0,45 30 16 1-3 3—4 1,2—1,5
4 0,65 36 20 1-3 3—4 1,3—1,6
5 0,7 44 28 1-3 3—4 1,3—1,6
6 0,8 49 33 1-3 3—4 1,4—1,8
7 0,9 54 38 1-3 3,5—4,5 1,5-2,0
8 1,0 60 44 1-3 4—5 1,6—2,2
9 1,2 64 48 1-3 4—5 1,6—2,5
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I'.3 ®uGpa, py6neHHas U3 CTaNIbHOI MPOBOIOKU:
T.3.1 no TV 1211-205-46854090 mapox:

a) <MUKCAPM MIXARM> 1,0/54.

1—1

ik = Tﬁf

|
L 1

A

A

JAAMCTP PUODBI @ .....coooeevvereeree e eise e v eeaasseseae e ersaessenns 1,0 MM 20,03 MM
anuHa Gubps L ........ wo 54 MM 14 MM
IIMaMeTp rofoBku D .. oot st se e anee .21,8 MM

YFOM KOHYCA (L......ovverrerrerrners et e ... 60°

Pucynox I.3.1 — I'eOMETpHYECKHE NApaAMETPHI

6) «<XEHANUKC HENDIX» 1,0/50.

v L ﬁ’w d
§I\L
h —
ij . ==
1 I’
JUAMETD DUBPBE @ .oiviiieiiierriieiiircce et 1,0 mm +0,03 MM
winHa dubpnr L ........ oo 50 MM +2/—3 MM
JUTHA KOHUOB 1 H T oovoooevvoeoreeooesevooassass s sssssssssesssssamsseess st ses s srcnes 1.5 — 4,0 MM
BHICOTA U3TMBa A ... o 1,8 MM +1,0/—0,0 MM
YTOTT MBTUMOA (L 1oooviviieiaenen ettt een st et ettt e 45° (MuH 30°)
Pucynox I'.3.2 — TeomeTpuyecKue napaMerpsl
8) «@UBEKC FIBAX» 1,0/50.
d
IHUAMETP QUOPBE @ ...oiivveieiiieiieesiieeeee ettt e 1,0 mm 10,04 Mm
anuHa oubpel L. .. 50 MM +2/-3 MM

AMITTUTYG BOJIHBLI W .,
UTitHa BOJIHBL U

. 0,65 MM
........................................................................................................... 8 MM

Pucynox I.3.3 — T'eomeTpuueckre napameTphl
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r) «PUBEKC FIBAX» 1,3/50.

TUAMCTP DUOPBL @ oiievii ittt 1,3 mm £0,03 Mm
TUTHNHA PUOPBE L oot 50 MM +2/=3 MM
AMITIMTYAQ BOJIHBI W .. ... 0,60 MM

TUTHHA BOJTHBE I ovevivveveiseneeseesseseaseesesesereeseeueeteenemeenoannannennn s 8 MM

Pucynox I.3.4 — TeoMETpUYCCKHE MAPaMCTPDLI

1) «TBUHOADT TWINFLAT» 0,67/30.

— —] I»
HEI "xH

auametp Guops d....... e s 0,67 mm £0,05 MM
d .. .. >0,50 mm
dy ... ... <0,90 MM
muHa pubpsl L .......... .30 MM X2 MM
LWYPHHA KOHLIOB B, 213 MM

JUTHHA CTUTIOLIEHHBIX KOHUOB €] ooiviiiiiiririiiinneiiieas e 1,5 MM £1 MM

Pucynox I.3.5 — ['cOMETPHUECCKMUE TTAPAMETPbI

T.3.2 no TY 1221-002-95751815 tunos

Pucynox I.3.6 — ®Popma Gpubpst Tuna «PJIA»
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Taonuua I3 — Pasmeps pubpsi THNA «DJIA»
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Pucynox I.3.7 — ®opma hpubps tina «OB»

Ta6nuua I'4 — Pasmepnst pudpst Tuna «PB»

JinameTp npoBoIOKH JUnsa L, MM Jnuna npsmoii JnuHa anxepa Bricora aHkepa
d, Mm 30HBI L, MM L,, mm h,, MM
1 2 3 4 S
0,5 30,0+3,0 20,0+1,0 5,0£1,0 2,2£0,4
0,56 30,0+3,0 20,0%+1,0 5,0+1,0 2,2+0,4
0,6 30,0%+3,0 20,0£1,0 5,0£1,0 2,2+0,4
0,63 30,0+3,0. 20,0+1,0 5,0+1,0 2,2+0,4
0,7 30,0%3,0 20,0+1,0 5,0+1,0 2,2+0,4
0,8 30,0+3,0 20,0£1,0 5,0+1,0 | 2,24+0,4
0,8 50,0+5,0 40,0+2,0 5,0+1,0 2,5+0,4
0,8 60,01£5,0 50,0%2,0 5,0+1,0 2,5+0,4
0,9 50,0£5,0 40,0+2,0 5,0+1,0 2,5+0,4
1,0 50,0+5,0 40,01£2,0 5,0+1,0 2,5+0,4
1,0 60,0£5,0 50,0£2,0 5,0+1,0 2,5104
d

Javna ¢oubpe” L, MM ﬂ"aMeTg’ IESBOHOK“ JUIMHA BONHBI i, MM BricoTa BOMHBI W, MM
1 2 3 4
Ot 25,0 1o 40,0 + 4,0 0,6+0,05 8+1,0 2,049
Or 25,0 10 40,0 + 4,0 0,63+0,05 8+1,0 2,012
Ot 30,0 10 40,0 + 4,0 0,7+0,05 8+1,0 2,0%5%
Or 30,0 10 50,0 + 5,0 0,8+0,05 10,0+1,0 2,548
Or 30,0 10 50,0 + 5,0 0,9£0,05 10,0+1,0 2,513
Ot 30,0 10 50,0 = 5,0 1,0£0,05 10,0+1,0 2,5%%
Ot 30,0 10 50,0 + 5,0 1,1£0,05 10,0+1,0 2,549
Ot 30,0 20 50,0 + 5.0 1,240,05 10,0+1,0 2,5%4%
Ot 40,0 1o 50,0 + 5,0 1,3+0,05 10,0£1,0 2,551
Ot 40,0 1o 50,0 + 5,0 1,4£0,05 10,04£1,0 2,542
Ot 30,0 10 50,0 + 5,0 1,5£0,05 10,0+1,0 2,552
Or 40,0 0 60,0 + 5,0 1,64+0,05 10,0£1,0 2,558

" dubpa MMEET OAMHY B YKA3AHHBIX MPEAETAX C LIATOM 5 MM.
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Pucynox I.3.8 — ®Popma dubpbl tuna «Muxac»

Tao6nuua IS — Pasmepsr ¢pudpbl TMIa «Mukac»

1

YcenonHoe Huamerp nnHa Bricora Anvua Ilnuna cpenneit fnp;?:::?;g;;gg
obo3HaueH1e d, MM L, MM aHkepa A, MM | aHkepa B, Mm | vacty C, MM He McHee H/MMZ‘
«MUKAC» 0,5+0,05 30,0£3,0 2,7%0,5 4,0+1,0 20,0+1,0 1200

DACk 30/0,5

«<MHUKAC» 1,0—0,05 50,0%3,0 2,8+0,5 5,0x1,0 40,0%2,0 1000
DAO 50/1,0

«MHUKAC» 0,75+0,05 60,0+2,0 2,8+0,5 6,0£1,0 50,0%2,0 1050
DAO 60/0,75

«MHUKAC» 0,75—0,05 60,0£2,0 2,84+0,5 6,0+1,0 50,0£2,0 1050
DACK 60/0,75
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